115 Volts... + 15%. Is that what 
you meant when you specified the 
label rating. That’s what your 
equipment will be up against when 
it’s at the mercy of commercial 
line voltages. 

If your equipment will not stand 
that tolerance, you’re saddling 
your customers with a serious 
problem and one which few will 
understand. Yourequipment willbe 
blamed for any breakdown or un- 
satisfactory performance—not the 
fluctuating voltage that caused it. 

You can relieve your customers 
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of this problem, eliminate costly 
service calls... and... accom- 
plish all this at an actual saving in 
original design costs. The answer 
is... “include a SOLA Constant 
Voltage Transformer as a built- 
in component.” 

SOLA Constant Voltage Trans- 
formers are available in 31 standard 
designs in capacities from 10VA 
to ISKVA ... or special units 
can be custom built to your 
specifications. Whether your prod- 
uct is designed for home, science 
or industry—Constant Voltage is 
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your problem. May we make recom- 4 
mendations for your equipment? | 


This book provides the answer _ 
to your Constant Voltage 
problem, 
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Where there is power... 


here ts 
Wire 


There are ten thousand hurdles that horsepower 
has mastered. Harnessed horsepower counts 
shipping cases or molecules; it integrates com- 
plicated mathematical problems; it assists in 
healing the sick; it even stoops to pick up and 
magnify the song of the goldfish. 


Only during the last half century has man mas- 
tered horsepower and come of age electrically. 
Such strides have only been made possible 
through the collaboration of the wiremakers in 
making available the wide variety of products— 
from fine filaments to heavy cables. Belden Man- 
ufacturing Company has grown through this 
same period—and has been foremost in pioneer- 
ing specialized wires that harness horsepower. 
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John Bayfield MacNeill 
Lamme Medalist for 1946 


-DRESENTATION of the Lamme Medal for 1946 to 
_4 John Bayfield MacNeill (F’42) manager of the 
switchgear and control division of the Westinghouse Elec- 
tric Corporation, was made June 11, 1947, during the 
AIEE summer general meeting at Montreal, Quebec, 
Canada. Mr. MacNeill was awarded the medal “‘for 
his foresight, leadership, and creative contribution in the 
development of switching equipment.”? The award has 
been made each year since 1928 to an engineer ‘‘who has 
_ shown meritorious achievement in the development of 
electrical apparatus or machinery.” 


* 


The Lamme Medal 


A. CG. MON TEILLA 


FELLOW AIEE 


HE LAMME MEDAL was established through a 
bequest by the late Benjamin G. Lamme, who was 
chief engineer of the Westinghouse Corporation, to pro- 
vide for an award by the 
Institute of a gold medal 
annually to a member of 
the AIEE who has shown 
“‘meritorious achievement 
‘in the development of 
electrical apparatus or 
machinery.” The first 
award was made in 1928, 
and an award has been 
made annually since. 
Mr. Lamme was not 
only an outstanding en- 
gineer, but was a real 
teacher and inspiration to 
anyone who had the good 
fortune to come in contact with him. I feel certain that 
his idea in establishing this medal was to require the 
profession to seek out engineers with meritorious achieve- 
ment so that, over the years, they would be suitably 
recognized. In so’ doing, the honor not only would be 
an additional inspiration to the recipients, but would so 
single them out that they too, would be an inspiration 
to others. 
in BE LA GE ah 
Essentially full substance of the addresses delivered during the Lamme Medal 


‘presentation ceremony at the AIEE summer general meeting, Montreal, Quebec, 
Canada, June 9-13, 1947. 


A. © Monteith is manager of headquarters engineering department and director 
of education, Westinghouse Electric Corporation, East Pittsburgh, Pa. 
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The Lamme Medal 


Lamme Medalist for 1946 


In my brief contact with Mr. Lamme (I attended one 
of the last engineering classes conducted under his 
guidance) I found him to be a real inspiration and a 
thorough and painstaking teacher. He counseled young 
men and helped them orient themselves in the industry. 
He closely followed the assignments in engineering school 


where Westinghouse students were required to work on 


their own to secure the answers to a number of funda- 
mental questions. A recitation was held periodically to 
see what progress was being made. Mr. Lamme attended 
practically all of these recitations. He was a rigorous 
critic, but I never knew of anyone who had any feeling 
other than that of being helped because of the manner 
in which he conducted his criticism. ° 

I remember one instance well when I answered a ques- 
tion on rotary converters. I had proved, to my satis- 
faction, that a certain design would not work. Mr. 
Lamme let me complete my exposition, and then in his 
quiet voice said, “We build them, and they work.” 

He then, in detail, reviewed my exposition up to a 
point, corrected the error in my reasoning, and ques- 
tioned me on the conclusion. 

This incident is just 
one illustration of Benja- 
min Lamme’s methods. 

His understanding of fun- 

damentals was so thor- 

ough that even though he 
corrected you he covered 
the subject in such simple 
~ terms and in such an un- 
derstanding manner that 
at no time was it taken 
as criticism but rather as 

a real desire of this man 

to give as much of his 

knowledge to young men ~ 
as time would permit. 

He was a man with broad and varied interests. Al- 
though many have thought of him primarily as a rotating 
machine designer because of his excellent work on rotary 
converters, induction machines, and so forth, he was 
versed very broadly in all types of electric apparatus. 
This may be the reason why he specifically mentioned 
electric apparatus as well as machinery in setting up the 
requirements for the Lamme Medal. 

The medal serves, therefore, not only to recognize one 
oustanding engineer each year, but it requires the elec- 
trical profession to sit down each year and count its 
blessings one by one. In this way we are made more 
conscious of the achievements of one man, and recogni- 
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tion of him serves as a further inspiration to the rising 
generation in the profession. I know this was Mr. 
Lamme’s aim and hope when he established the Benja- 
min Garver Lamme Medal. 


The Medalist’s } Career 


Ss. M. DEAN 
FELLOW AIEE 


HE GROWTH of almost every great industry rests 

upon the progressive development of one or more 
key auxiliaries, devices, or processes vital to its function- 
ing. As an example, the railroads have the air brake 
and the block signal without which modern high-speed 
railway trains could not be operated. ; 

In that respect electricity supply is no exception. 
examples—it has the light- 
ning arrester, the circuit 
breaker, and the relay, with- 
out which it could not oper- . 
ate overhead distribution or 
transmission lines, upon the — 
relatively low cost of which 
the present-day price of elec- 
tricity is based. 

The circuit breaker com- 
prises a very substantial part 
of the cost of an electric sys- 
tem. It adds nothing to the 
load-carrying capacity or the 
efficiency of an electric cir- 
cuit. Its only function is to 
safeguard service and to do 
so it, itself, must be very de-. 
pendable if it is not to cause 
more trouble than it avoids. 
Also, because it is a “‘neces- 
sary evil,” its cost must be 
kept as low as is consistent 
with good service. These 
requirements are conflicting, 
and a great deal of good 
economic and engineering 
judgment are necessary both in the design and manu- 
facture of circuit breakers and in their application. 

It was in this difficult field of circuit breakers and their 
associated devices that the 1946 Lamme Medalist some 
30 years ago cast his lot. In view of the then precari- 
ous state of that field, he was a courageous man, as has 
been amply proved since. 


As 


THE MAN 


It has been said that any successful enterprise or de- 
velopment is merely the elongated shadow of one or more 


2 i Dean is chief engineer of the system, The Detroit Edison Company, Detroit, 
ich. 
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John B. MacNeill = 


. 


Lamme Medalist for 1946 


: iy : ia 
r ; 


courageous | and able men. In the field of | switchgear 


there may have been several such men, but the shadow — 


of today’s Lamme Medalist long will be recognized as 
one of the most prominent. __ 
John Bayfield MacNeill was born at Summerside, 
Prince Edward Island, Canada, on June 8, 1888. In 
his early days his parents moved to Boston, Mass., where 
he received his grammar and high school education, 
and where he was graduated from the Mechanic Arts 
High School in 1906. Following his graduation, he 
entered the employ of the Holtzer-Cabot Electric Com- 
pany as a draftsman where he earned his living while 


attending the night classes of the Lowell Institute for 


Industrial Foremen at the Massachusetts Institute of 
Technology from which he was graduated in 1908. 
Now, any one who has worked by day and at the same 
time has carried on night school. work successfully knows 
something of the degree of persistence that is required 
er j and of the sheer ability to 
“take it.’ That trait of 
character has been signifi- 
cant throughout John Mac- 
Neill’s career. 
_ Shortly after the comple- 
tion of his night courses he 
deserted Boston for the Pitts- 
burgh area, and in 1909 
joined the Westinghouse 
Corporation as a draft man 
in the department of indus- 
trial engineering where he 
spent_a year or more. 

In 1910 John MacNeill 
raised his sights, as he has. 


and left Westinghouse em- 
ploy to study and to be 
graduated from the Massa- 
chusetts Institute of Tech- 
nology with a bachelor of 


engineering. 
‘Thus equipped, he re-en- 


tered the Westinghouse or-— 


ganization in 1913, this time 
as a design engineer in the switchboard department, and. 
there began his long series of contributions to circuit. 
breaker development. ; 

By 1917 he was made section engineer in the supply 
department which then was responsible for switchgear. 
By 1926 he had risen to manager of circuit breaker engi- 
neering. In 1931 he became general manager of distri- 


bution engineering covering the whole range of protective — 


equipment as manufactured by the Westinghouse Cor- 
poration. By 1935 he had become manager of engineer-: 


ing for the switchgear division, and from 1944 to date he ~ 


has been manager of the switchgear division which in-. 
cludes the administration of the sales and manufacturing: 
ELECTRICAL ENGINEERING: 


‘ 


. 


done so many times since, — 


science degree in electrical. 


{ 


as well as of engineering, not only for the switchgear 
division itself, but also for the porcelain plant at Derry 
and the newly acquired plant at Beaver, Pa., for the 
manufacture of standardized control Bcaianicar. 
Altogether, John MacNeill’s career has been one of 
steady and progressive accomplishment. Each step has 


been based on careful investigation and the exercise of - 


mature judgment. He has gained the confidence of his 
customers and also of his own organization, both for his 
engineering and his administrative ability. 

I have discussed only Mr. MacNeill’s technical aie 
business interests thus far. He has others as well. For 
a number of years he held the shot-put record for western 
Pennsylvania. He enjoys golf and has a low handicap. 


He is a member of the Masonic Order and is also active 
In addition, he 


in the affairs of the Methodist Church. 
has a scholarly turn. 


Altogether, he is a man of well- 
* rounded interests. : 


HIS ACCOMPLISHMENTS 


I shall review only a few of his accomplishments over 
the years, but those few will indicate the reasons for the 
high regard in which he is held among electrical engi- 

neers everywhere. 

_ When Mr. MacNeill een the switchboard depart- 
ment of the Westinghouse Corporation, the manufacture 
of circuit breakers was an art and was based largely on 
trial and error—a lot of trial and no small amount of error. 
Power concentrations were rising rapidly and it was be- 
coming apparent that some means of proof-testing circuit 
breaker designs was vitally necessary. Some of the more 
venturesome power companies made short-circuit tests 
on their systems, but these, of necessity, were few in num- 
ber and by no means sufficient to investigate thoroughly 
the many potential forms of development. 
Neill early was involved in these tests on users’ systems 
and acquired, at first hand, knowledge of their problems. 
That knowledge, together with his sympathetic interest 
‘in the user’s point of view, since has stood him and the 
electric power industry in very good stead. He was un- 
willing to believe that the power industry would stand 
still merely because of immediate switchgear limitations, 


and he repeatedly “raised his sights’ and went to work 


with a will to produce what was needed. 
He was one of those who early realized the need for 


high power testing laboratories if switchgear develop- — 


ments were to keep pace with the needs of electricity sup- 
ply without costly duplication and segregation of equip- 
ment. He did much to bring power testing laboratories 
into being, with all that it meant in pointing the direction 
of advancement through the maze of ingenious possibili- 
ties then being put forward. Not only was he instru- 
mental in initiating power testing laboratories, but he 
also urged that they be increased in size to keep pace with 
the growing needs. He has consistently been a propo- 
nent of proof-tested switchgear. 

Mr. MacNeill has been responsible for a number of cir- 
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’ Mr. Mac- ‘ 


Lamme Medalist for 1946 


cuit breaker and related developments which have meant 
much to the producers and users of electric power. 

Outstanding among these was the distribution type of - 
circuit breaker of the 15,000-volt class having three poles 
in a single round tank and designed to be really oiltight. 
From the point of view of the user, this design was im- 
portant because it did much to reduce the size and cost 
not only of the circuit breaker itself, but also of buildings to 
house it. Its success paved the way for the development 
of present-day standardized metal-clad switchgear with 
all that it means in reduced costs and simplicity of instal- 
lation. The acceptance and approval of factory-as- 
sembled metal-clad switchgear was immediate and al- 
most universal. 

As cities grew in size it became necessary in the densely 
populated areas to put both primary and secondary lines 
underground, and as a result the a-c network developed 
as we know it today. The heart of the a-c network sys- 
tem, as commonly used, is the secondary network pro- 
tector, the function of which is to disconnect from the net- 
work any faulty primary feeder or transformer with- 
out impairing the service. Mr. MacNeill early re- 
alized the power industry’s great need for such a device 
and set to work to develop and provide a satisfactory 
one—which he did. The perfection of that device has 
made the modern a-c network economically practicable. 

As power concentrations grew and switching equip- 
ment of the indoor types became intermingled more 
intimately with factory production equipment and more 
heavily concentrated in substations, there arose an increas- 
ing demand for oilless circuit breakers of the 15-kv and 
lower classes. Accordingly, the Westinghouse Corpora- 
tion,under the direction of Doctor Joseph Slepian, under- 
took a program of fundamental research from which de- 
veloped the cold cathode method of arc interruption, later 
known as the deionization principle. It fell to Mr. Mac- 
Neill’s lot to adapt the principle tocommercial lines of cir- 
cuit breakers which are now well known as the type U de- 
ion circuit breakers. . While basic design principles are a 
first necessity, it is afar cry from those fundamentals to a 
commercial line of circuit breakers, and both experience 
and mature judgment ,are necessary to come out with 
commercially feasible and competitive equipment. 

The Westinghouse De-ion Grid developments followed, 
by which circuit breaker arc energy was reduced greatly 
and the interrupting capacity and speed of oil-filled circuit 
breakers tremendously increased. Again, it was a mat- 
ter of reduction of a principle to commercial lines of cir- 
cuit breakers with all that such a process implies by way 
of skill and judgment. Not only were the new deion 
interrupters incorporated into new designs, but what was 
perhaps more immediately important, they likewise were 
adapted to the modernization of existing circuit breakers 
with a very real saving to the power companies. Again, 
there was the appreciation of the necessity faced by the 
user to continue the value of his large investment in older 
circuit breakers. 
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The De-ion Grid development has been modified and 
extended to 287-kv service and also into the present 
Multiflow De-ion Grid interrupter. 

Mr. MacNeill also did outstanding work in the develop- 
ment of lines of indoor heavy-duty oilless circuit breakers 
for power plant use. Those, and similar, developments 
have made possible the continued usefulness of earlier 

- switchhouses at a very real saving to the power supply i in- 
dustry. 

One of the most recent deselopmenis carried out under 
Mr. MacNeill’s direction has been the design of magnetic 
blow-out high-voltage air circuit breakers. Also, he has 
developed experimental compressed air circuit breakers 
fcr outdoor high-voltage application, some of which have 
been installed for field trial. 

Perhaps the most outstanding accomplishment of the 
medalist’s career has been his co-ordination, from 1943 
through 1945, of the Westinghouse Corporation’s con- 
tributions toward the carrying out of the ‘Manhattan 
Project’’ to build atomic bombs. While much of the 
equipment supplied by Westinghouse was switchgear, a 
wide range of process equipment also was provided, and 

_ that equipment is said to have first produced fissionable 
material in usable quantities. Mr. MacNeill specifically 
was commended by the United States Army and further 
rewarded by being invited to witness the underwater 
bomb tests at Bikini Atoll in July 1946. j 

Altogether, the medalist’s contributions have bridged 
the gap from the early days in which circuit breaker 
building was a very uncertain art to the present when it 
is a well-established engineering development based on a 
reasonably ample foundation of experience. 
of the work of the medalist and a very few others, it is 
today practicable to extend our experience to cover any 
circuit breaker equipment which the electrical industry is 
likely to need for some time to come. ; 

Throughout his career, John MacNeill has attained a 
comprehensive understanding of the circuit breaker 
needs of electricity in industry, and his sympathetic co- 
operation and his impartial attitude have enabled him 
and his associates to meet those needs. 


Truly, his work is a “meritorious achievement in the 


development of electrical apparatus.” 


Lamme Medalists 


1928 Allan Bertram Field 1937 Robert E. Doherty - 

1929 Rudolf E. Hellmund 1938 Marion A. Savage 

1930 William J. Foster 1939 Norman W. Storer 

1931 Guiseppe Faccioli 1940 Comfort A. Adams 

1932 Edward Weston 1941 Forrest E. Ricketts 

1933 Lewis B. Stillwell 1942 Joseph Slepian 

1934 Henry E. Warren 1943 A. H. Kehoe 

1935 WVannevar Bush 1944 S.H. Mortensen 

1936 Frank Conrad 1945 David C. Prince 
1946 John B. MacNeill 
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‘removed instantly. 


As a result 


- the part of many capable engineers, both i in utilities and 


vr re i * 
The Switching of Large Power | | 


JOHN B. MacNEILL ; 
+ FELEOM AIEE 2 ; | 


THE GREAT GROWTH of power peace in the 
United States and Canada has imposed problems of 
control through switching operations that at times have 

i 


_ seemed impractical, and the general progress in this 


phase of the industry seems to justify comment. With . 
few exceptions our large systems, in contrast to conti- 1 
nental European practice, are grounded, and line-to- 4 
ground faults become short circuits in which flow many 
times the normal power and which therefore must be 
As most high voltage lines are over- _ 
head and lightning over large areas of the United States ) 
is severe, the duty on switches and circuit breakers from _ 
such faults is frequently heavy. Moreover, as most line ~ : 
flashovers will clear themselves in a few cycles if the — - 
power flow is removed, we have resorted to fast reclosure, = 
both single and polyphase, as well as to fast interruption, ; J 
to maintain stable operation at high loads with a mini- 

| 


—%, 


mum number of transmission circuits and with heavy bus | 
concentrations of generators. ‘This is obvious to power 
engineers and is the basis for the necessity that American 
switchgear perform under heavy and frequent duty ae 
absolute reliability. The improvement in this respect in 
recent years has contributed much to the continuity of — 
electrical service and to its low cost, and is a tribute to 
the men who have worked, often under difficult condi- 4 
tions, with the abstruse phenomena involved. It is” 7 
more than chance that five of the last six Lamme Medal E 
recipients have been identified with important switchgear _ 
developments. In accepting the present award I wish "i 
to stress the broad co-operative effort in the industry on — > 


} 


-" 


aetuia cesta who have furthered this advanee. 


CIRCUIT INTERRUPTERS _ 


For many years circuit breaker development was _ 
strictly an art and operation suffered for lack of adequate . 
development means. I can remember being present in 
a large station in the southern United States during a 
1922 lightning storm, when most of the lines were out of 
service till the weather cleared because the switches, 
after having done their maximum duty, were not in 
condition to be closed without inspection and repair. 
This was not an isolated incident, and frequently the 
circuit interrupters of a system were a Rag ies on its 
ability to give adequate service. 

At that time proof tests at high power were limited, in 
the absence of large manufacturers laboratories, to occa- 
sional courageous utility companies whose difficulties in 
operation prompted them to hazard deliberate short cir- 
cuits on their systems to determine in advance what 


John B. MacNeill is manager, switchgear and control Ne 
Electric Corporation, East Pittsburgh, Pa. mabemaiac rT 
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might be expected under fault aécditiony They agreed 
with Hotspur—“‘Out of this nettle danger we pluck this 
flower safety.” These men accepted considerable risk 
to their systems, for machines and transformers were not 
so strongly built as now, means of readily calculating 
short circuits were not available, and recording devices 
were not adequate, while the then prevalent slow opera- 


The interrupting performance of early circuit 

breakers could be determined only on operating systems and 

occasional field tests, generally under temporary and expedient 

conditions, and sometimes at hazard to the system providing 
' the necessary design data 


_ Figure 1. 


_tion of circuit breakers imposed unnecessary ea) on con- 
nected equipment. 


The destruction of an interrupter on short circuit can | 


be a dangerous experience unless both personnel and 
apparatus are protected adequately against possible ex- 
plosion and fire. My first experience with such a dem- 
onstration was in Detroit, Mich., in 1915 where about 
500,000 kva was plunged, with disastrous results, into a 
circuit breaker—much to my youthful surprise, having 
been assured by those whose opinion was highly re- 
spected that it could not happen. The circuit breaker 
promptly was improved by older heads than mine and 
two weeks later did the job well. The whole affair for 
many years has been the basis of good-humored discus- 
sion on the brashness of young engineers and the ad- 
vantages of joint effort between utilities and manufac- 
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turers. The tolerant and helpful approach of progressive 
utility executives who accepted the improvement of cir- 
cuit interruption as a joint problem, did much to tide 
over a period when systematic study based on adequate 
facilities was not practical. 


CO-OPERATIVE TESTS 


Co-operative test work has taken place on many large 
systems from New York to California and from Canada to 
Alabama, and on circuits from 2,300 volts to 230,000 
volts, and most of the results are in the records of the 
AIEE. One such series of tests is mentioned not only 
because of what it indicated for future development, but 
also because the limited flexibility of test conditions re- 
sulted in certain wrong conclusions, which was typical 
of this type of test. The Baltimore tests of 1920 and 1921, 
to which I refer, were extensive and established definitely 
the grounded tank circuit breaker as adequate for heavy 


_ powerhouse service. They led directly to the design of the 


1,500,000-kva Hell Gate Station equipment and pointed 
the way to a rational metal-clad construction for Amer- 
ica which dismissed the necessity of compound or oil- 
filled gear. 

It was noted during these tests, on the favorable side, 
that small units in some respects gave better operations 
than large ones, that is, a 16-inch tank handled as much - 
power as a 28-inch tank and, because of magnetic blow- 
out effects, the arc energy actually was less. This sug- 
gested that a substantial physical structure with all 
phases in a small area to increase magnetic effects, and 
built to withstand high internal pressures while equipped 
with scavenging means to remove gases from the struc- 
ture, could be the basis of a simple metal-clad gear, . 
easily accessible in all parts and relatively free from fire 
hazard. This has been largely the basis.of our modern 
American metal-clad switchgear. ; 

On the unfavorable side, this Baltimore work was done 
with 25 cycles, and erroneous conclusions were drawn 
regarding 60-cycle action. The voltage was 13 kv and 
extrapolation to 25 kv later was in error. The rates of 
recovery voltage were low and overlooked the effects of 
more difficult circuits. Even though 200 tests were 
made, the significant phenomena all occurred in a total 
of ten seconds so that analysis of results was restricted. 
It is axiomatic in switchgear work that the success or 
failure of a circuit interruption depends generally on 
what happens in 8/1,000 to 30/1,000 of a second. 
Longer periods can destroy the evidence rapidly. 


HIGH POWER LABORATORIES ; 


In more recent years, with the growth of power con- 
centrations, the necessity for continuous attack on the 
switchgear problem has resulted in the building of high 
power laboratories which can be used each day of the 
year as necessary, and which are equipped with elabo- 
rate electrical and mechanical measuring devices. In 
one such laboratory nearly 200,000 short circuits have 
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been made in 15 years. By these means the art of switch- 


gear design has been reinforced with a background of - 


scientific data over wide ranges of power and circuit con- 
ditions. Improved interrupters with rapid are deioni- 
zation have been developed. Units in series with means 
for distributing the voltage reasonably between them 
have been made possible; undesirable electrostatic effects 
have been brought under control ‘and the destructive 
possibility of hydrocarbon gas accumulations provided 
against. 


Checks of these laboratory results against field condi- 
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Figure 2. Circuit breaker per- = 


formance under — short-circuit — 
conditions now can be deter- — 
mined with safety in manu- — 
facturers’ laboratories which , 
have generators available at — 
all times, carefully and ace 
curately controlled testing con- — 
ditions, and permanently in- — 

stalled recording apparatus cS 


4 


tions have shown reasonable agreement. Methods A 
laboratory testing involving special circuit connectionsand _ 
tests on portions of circuit breaker construction provide a : 
reasonable basis for extrapolating such results to higher 4 
powers. For the future such extrapolation and field — 
checking occasionally will be necessary, as there is a 
limit to laboratory size that can be provided economically a 
while field concentrations continue to grow rapidly. » 

Through these facilities new ideas can be evaluated in _ 
a reasonable time, and users are supplied apparatus free _ 
from faults that might not show up for years in operation. — 
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The available interrupting methods covering oil breakers, 
magnetic breakers, compressed air breakers, water 
breakers, so-called oil-poor breakers, and self-generating 
gas blast devices have been investigated and their ad- 
vantages and proper fields of application explored com- 
mercially. At the present time in the United States, 
the trend is to magnetic types and compressed air for 
indoor service, while the oil circuit breaker, with some few 
exceptions, still commands the high voltage outdoor field. 

Rating and performance now seem to match industry 
requirements. Three-cycle interruption is common on 
high voltage circuits with reclosure at 20 cycles or less. 
Interrupting capacities of 2'/, million kilovolt-amperes at 
generating voltages, 3'/. million kilovolt-amperes at 69 


kv, 5 million kilovolt-amperes on 138 kv, are in service or” 


being built.. Values as high as 10 million or 12 million 
kilovolt-amperes on 230 kv with or without high speed re- 
closure are under discussion. These values would have 
seemed impossible two or three years ago, but system 


growth and efficient operation demand them, and fortu- 


nately the fundamental information to secure them is 
available. Recent successful field tests have been made 
at 230 kv up to 7 million kilovolt-amperes on a 3-phase 


basis, with interrupting times less than 3 cycles, and with 


high speed reclosure down to 15 cycles. 


For the future the outdoor situation may change to - 
use compressed air with its cleanliness and assured store 
of interrrupting fluid, or some other new means of circuit 


interruption. However, the improvement of the stand- 
ard oil circuit breaker, its ability to take punishment with 
low maintenance, adequacy of insulation and protection 


_ against sleet, snow, water, and cold, together with the 
ease with which potential devices and current trans- , 
formers can be applied, make it a formidable competitor © 

~ for new ideas. 


' 


THE FUTURE 


Interesting possibilities exist for future work. Should 


.a noninflammable liquid be produced which would re- 


tain high dielectric strength after arcing, it would find 
a wide application. A gas-evolving solid material that 
would retain high creepage values after arcing also would 
command a wide use. More efficient use of compressed 
gas could simplify its generation and storage greatly. 
This field thus stili holds many problems for the inventor 
and design engineer. 


A helpful factor in the situation has been the simplifi- 


cation of the rating structure and the adoption of reason- 
able-duty cycles by industry groups clearing through the 
Edison Electric Institute-Association. of Edison Illumi- 


nating Companies-National Electrical Manufacturers | 


Association joint committee of which George Sutherland 
is chairman. This committee for more than 15 years 
has stimulated developments where required and, at the 
same time, through simplified rating structures, has kept 
_ development work within bounds with resulting economic 
‘advantages to the industry generally. ’ 
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‘The advanced control of electric power is only a re- 


flection of the tremendous growth of the power itself. 
One cannot see the end of this growth and its beneficient 


effect on living conditions on the continent of North 
America. Several years of peak production, we are 
told, will be necessary to restore a reasonable balance of 
spare capacity above continuously rising loads. 

The ability to switch any desired power concentration 


Figure 3. A small compact pressureproof structure with gas 

discharge controlled and with all phases closely spaced to — 

increase magnetic effects opened new fields in circuit rupture 
and made practical modern nonoil-throwing switchgear 


is a definite economic advantage in the planning and 
operation of utility systems, resulting in simple bus con- 
struction, a minimum number of lines, frequent elimi- 


nation of stabilizing equipment and current limiting 


devices, as well as better, continuity of service. It can 
be said fairly that switchgear today not only meets the 
requirements of an expanded electrical industry, but is, 
for these reasons, a stimulating agent in that expansion. 
Because of these values of better switching to electric 
systems, the industry will feel free to demand more from 
its protective apparatus in the future. The present re- 
quest to interrupt 10,000,000 kva or 12,000,000 kva at 
230 kv in less than 3 cycles, and restore service in less 
than 20 cycles, may seem extreme now, but there is no 
assurance that this demand will not be exceeded in time. 
The continued co-operation of the users and makers of 
this equipment, which has proved to be successful in the 
past, is the best assurance that future requirements will 
be met. 
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A..GeL MeNAUGHT ON 
HONORARY MEMBER AIEE 


HE FACT that we 

properly can use the_ 
inclusive term “defense of 
North America” is signifi- 
cant, for it symbolizes the 
very remarkable position 
which has come about in the 
development of friendly and 
close relations between the 
nations of the North Ameri- 
can continent; the words 
themselves betoken the fact 
that today within North 
America there are no fron- 
tiers in the sense of separating 
boundaries between nations 
that have to be fortified and 
patrolled by armed forces on 
guard against some ever- 
present or potential risk of 
invasion or other military 
action. On the contrary, 
the boundaries between na- 
tions within the continent of 
North America are interlaced tbe open highways where 
great friendly peoples meet in free and peaceful inter- 
course for trade and commerce and to develop associa- 
tions and enterprises which redound to their mutual 
advantage and benefit. 

_ Collaboration in defense matters is not something 
which is new between the United States and Canada. 
During more than 100 years of peace we, the citizens of 
these two nations, have become accustomed to think of 
our common boundary, at least, not in terms of hostile 
actions. 


oe began this process in 1817 with the Rush-Bagot 


Agreement, a self-denying ordinance for mutual dis- 


armament on the inland waters of the St. Lawrence 
Basin. This agreement, which is probably the oldest 
disarmament treaty in the world, is still in full force and 
effect. It is a living treaty which we have kept in close 
accord with changing times and newer circumstances. 
In 1909, we took another i important step in harmoniz- 
ing our relations by establishing the International Joint 


Emeetitially full text of an address delivered at the AIEE summer general meeting, 
Montreal, Quebec, Canada, June 9-13, 1947, 


General the Honorable A. G. L, McNaughton, formerly cpiauder a 
thief of the Canadian Army in the European theater and later Minister of National 
Defense, is chairman of the Canadian section of the Canada-United States 
Permanent Joint Board on Defense, president of the Canadian Atomic Energy 


Control Board, and Canadian delegate to the United Nations Atomic Energy 
Commission. 
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Commission, which was set _ 
up to deal particularly with a 
boundary water questions, — 
but which gave us also an- 

instrument for the peaceful 4a 
adjustment of any other dif- _ 
ferences which might arise. _ ? 


JOINT DEFENSE BOARD 
| The transition, from the — 
negative conception of two — 
states whose interests were 
separated by a frontier toa 
recognition of the need for 
positive association between — 
the United States and Can- ~ 


in Mr. Roosevelt’s declara- ; 


United States will not stand 
idly by if domination of Can 
adian soil is threatened” and — 
_ Mr. King’s reply that * “we, ? 
too, have our obligations as a good friendly neighbor and 
one of them is to see that, at our own instance, our coun- _ 
try is made as immune from attack or possible invasion ~ 
as we reasonably can be expected to make it, and that, 
should the occasion ever arise, enemy forces should not 
be able to pursue their way, either by land, by sea, or 
air to the United States, across Canadian territory.” _ 

As the Prime Minister of Canada has said, these state- 
ments mark the first public recognition by both Canad 
and the United States of their reciprocity in defense 
based on acknowledged interest in each other’s security. 
In August 1940, those statements were followed and 
made specific by a joint declaration by Mr. Roosevelt — 
for the United States and by Mr. King for Canada, es- 
tablishing the Permanent Joint Board on Defense. ic. 

The establishment of this j joint board was the culmina- 
tion of a long association in developing harmony, be- 
tween the peoples of the United States and Canada. | 
As has been shown by the statement issued by the two — 
governments last February, and more recently by the 
President of the United States speaking in Ottawa, the | 
joint defense board is no temporary expedient dictated i 
by a wartime anxiety of a possible threat from Europe or | 
Asia. It is designed rather as a permanent and sensible _ 


arrangement to ensure continued existence in safety for 
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the nations of North America as the world moves for- 
ward to a new order to be based, we hope, eventiially on 
friendship and good will among all nations. I cannot 
overemphasize the fact that it does not represent any 
alliance formed as a threat to other peoples. 

The Permanent Joint Board on Defense is organized in 
two national sections, each with a chairman. When the 
board meets formally the chairmen preside jointly, but 
with a single purpose—and I am sure my colleague, Mr. 
LaGuardia, will agree that this purpose is to ensure that 
a proper answer is given to every problem in the interest 
of the maintenance of North American security. 

The procedure is by way of discussion and agree- 
ment—never by vote—and in all its history every con- 
clusion of the board has been unanimous. The board is 
not executive which means that action is by way of rec- 
ommendation and invitation, which is a most effective 
procedure when two nations have a united purpose 
which they fully understand and fully recognize. 

- Canada, like the United States, is fully aware that its 
security does not rest on the protection of the territory of 
North America alone. Canada realizes that this secur- 
ity requires continued association with other peoples of 
good will who also are devoted to the cause of peace. 


CANADA’S DUAL POSITION 


In addition to being-a nation of the North American 
‘continent, Canada is also a member of the British Com- 
monwealth of Nations, and she holds to that association 
with all the firm conviction which has marked the course 
of her history since early times. She holds to that associa- 
- tion, not as any dependent colony of a central authority 
in London, but as a nation in her own right, exercising 
full sovereign powers, but happy to co-operate in all 
~ matters which make for peace and orderly Paes in 
the commonwealth and in the world. 

There are some who may see a difficulty in reconciling 
Canada’s position as a nation on the continent of North 
America with her membership in the British Common- 
wealth, but I do not share this anxiety. 

In the first place, I believe that, fundamentally, the 
real interests of the member 
nations of the British Com- 
monwealth are very close to 
those of the United States. 
Both stand firmly for peace. 
In the second place, I 
think Canadians are a prac- 
tical people, ready to deal 
witheach question as it arises 
on its merits and on the 
basis of the facts. Canada 
sees no fundamental reason 
for conflict in interest, and 
every reason for co-operation 
between the British Com- 
monwealth and the United 
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A very close and intimate association has been 
established between the engineers of Canada 
and the engineers of the United States. So 
that this association may be realized on a 
larger scale, so that all’the people of the 
North American continent may come to recog- 
nize the vital interests which these two na- 
‘tions hold in common, General McNaughton, 
a Canadian, discusses some of their mutual 
problems and indicates something of the co- 
operation which now happily exists between 
the United States and Canada in their ar- 
rangements for the military protection and 
defense of North America. 


States; and we can be quite sure that, with her deep con- 
cern for the welfare of each of these great associations of 
people with whom she is so intimately linked, Canada 
will devote herself on every occasion to promoting 
unanimity in view. 

In relation to military defense, it is most important to 
take note of the very remarkable progress which has 
taken place, particularly during the last two decades, in 
the application of science and engineering to war. To- 
day, for those who are suitably prepared and equipped, 
distance largely has lost its former attenuating effect on 
the conduct of military operations, and we must realize 
not only that continents are now within aircraft range of 
one another, but also that, with new developments, 
already shrunken space continues to shrink still further. 

We now have to contemplate the possibility of aircraft 
at supersonic speeds and of guided missiles of great range 
and to realize that, perhaps in the near future, these forms 
of bombardment may be followed up rapidly by consid- 
erable forces, air-borne, but capable of operating with 
great effectiveness on the ground. With the increased 
range of action and of speed in transit, continents today 
already have become the least geographical units on the 
basis of which questions of defense properly can be stated; 
consequently, effective arrangements for the defense of 
the territory of one nation have become matters of vital 
concern to all other nations of that continent. 

It is evident that the people of both Canada and the 
United States are well aware of the changes which have 


- come about in the basic considerations governing de- 


fense, and that they are anxious to be correctly informed 


regarding the nature, the scope, and the adequacy of 


the co-operative relations which exist between the two 
nations. 

It was in recognition of this great public interest that 
on February 12, 1947, the joint statement to which I 
have referred was issued by the Prime Minister of Can- 
ada in Ottawa and by the Secretary of State in Washing- 
ton, defining the measure of agreement which had been 
reached for co-operation in their respective defense poli- 
cies. These arrangements are of great importance, both 
because of the positive meas- 
ures of association, collabora- 
tion, and standardization 
which have been established 
between Canadian and 
American armed forces, and 
for the mutual and reciprocal 
availability of military, naval, 
and air facilities ineachcoun- 
try which are announced. 
They are important also by 
reason of the statements of 
what is not intended, and in 
this respect they make clear 
to all the world that Canada 
intends to continue, as she 
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always has done, to carry her full and proper responsi- 
bilities for the defense of her own territory and that all 
arrangements within her own territory will remain 


strictly under her own control. That is, as Mr. Truman | 


has said, we “participate on the basis of equality and the 
sovereignty of each is carefully respected.” . 

I think that the purpose to be served by this joint state- 
ment can be explained best by quoting some words used 
by Mr, St. Laurent, Canadian Secretary of State for 
External Affairs, in an address which he gave in New 
York last February. He then said: 


If, on the one hand, the joint statement indicates that we in 
Canada and the United States of America intend to maintain our 
independence of action, it says equally that we are prepared to 
enter on the basis of honourable partnership into plans for security 
which must, of necessity, involve the action of more than one 
state. As I have already said, we realize that no nation can live 
unto itself. We realize that the destiny of our country is bound 
up closely with that of the United States. We are, therefore, fully 
prepared to consider with you on the basis of our joint responsi- 
bilities and our joint interests whatever combined action either 
one of us may think desirable. This does not commit either one 
of us to agree to all the plans which the other one may put forward. 
It does, however, establish the fact that we shall discuss the qués- 
tion of defense freely with one another, and that where joint action 
commends itself to both of us, we shall be prepared to take it. 


With these provisions for the free and intimate discus- 

sion of defense matters which are of mutual concern to 
Canada and to the United States, and for their orderly 
conduct through the medium of the Permanent Joint 
Board on Defense, no one in either of the two countries, 
or in any other country of the Western Hemisphere, need 
fear lest any of the precautions essential to the security of 
North America are being neglected. 
_ The frontiers of North America are the Atlantic and 
Pacific Oceans and the North Polar Sea where Canada 
finds herself in closest geographical proximity to the 
great land masses of Europe and Asia. It is only across 
one or more of these expanses of water, or of ice, that any 
significant threat to the security of North America could 
come, and it would be of great interest to discuss the 
form and scale of such possible threats, their place in 
space, and in time, and the means which should be de- 
veloped by which they could be met. 

It is clearly not possible in the limited space available 
to marshal these factors in a closely reasoned account, 
but I will endeavor to make a few observations on some 
of the more important considerations as I view them. I 
would emphasize that what I have to say represents my. 
personal opinions alone. 


FACTORS TO BE CONSIDERED 


The first question on which a conception must be 
formed is the source of a possible aggression against the 
frontiers of North America. 

With regard to the potential military and industrial 
strengths of the countries of the world as they exist today, 
and as they reasonably may be projected some years into 
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the future, it is clear that the only possible source of 
trouble which could threaten the safety of North America 
would be some combination of forces in Europe and Asia — 
which had extended its dominance to the oceans to the © 


west, to the east, and to the north. 
power does not exist, and, as prevention of catastrophe is 
many times more valuable than cure after the event, I say 
that the first provision for the protection of North Amer- 
ica lies in developing international co-operation not only 


in the realm of security, but also for dealing with the vital _ 
political and economic questions whose solutions will 


serve to unite instead of dividing the world. 


A medium through which these matters may be de- 


veloped and brought to full effect is the United Nations, 


and it is through this organization that ways are opening 


up for peaceful progress which, we may hope, will trans- 


form opposing interest and suspicion into co-operative — 
endeavor and mutual confidence and thus bring about, 


for all nations of the world, a relationship similar to that 
which we enjoy between Canada and the United States. 


We of the continent of North America who have been 
favored greatly by Providence have a special responsi- 


bility to help others less fortunate than we. _ 

There is a wise old saying that “the strong man armed 
keepeth the peace” and this is as true in relation to na- 
tions, and regional groups of nations, as it is for indi- 
viduals. . 

The application of this axiom to the present position of 


North America is that if we are strong in defense and con- — 


* 


_ As matters stand at’ present, such a consolidation of 


ea i & ee ee 


scious of our strength, we can go forward without anxiety © 


to do those things which may make war impossible and 
to carry aid and comfort to those in need; in the oppo- 


site case, it may be expected that constructive action 


again will be paralyzed by timidity and fear or by indif- _ 


ference. 7 
The factors which make for military strength have 


varied from country to country and from age to age. 


Sometimes it has been possession and skill in the use of a 


particular weapon; sometimes an advantage in move- 
ment or in communications; sometimes the stimulation 
of a great leader or a great cause; sometimes, though not 
often in history, it has been sheer numbers that have 


given advantage. 


Today the military strength of North America rests on ~ 7 


very special circumstances which exist here on a scale 
unmatched elsewhere in the world. 

Our young people, on whom the future depends, are 
most highly educated; they have been familiar since 
their earliest years with mechanism in all its forms and 
uses; they have shown inventive abilities of the highest 
order and capabilities in research which are unexcelled; 
there is facility in organizing to handle the largest enter- 
prise; there is discipline when the occasion requires, 
and courage in action and capacity to endure adversity 
have been proved beyond dispute. . 


Behind these priceless human and moral resources, — 


. 
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which are notable characteristics of the people both of 


the United States and of Canada, North America pos- | 
sesses the most comprehensive mass production industry 


in the world. We are particularly fortunate that if we 
have to meet an emergency, we start from the satisfactory 
position that in the standards, in the methods and in the 
techniques of industry, there is complete ‘interchange- 
ability between us. We have ample supplies of most 
key materials required for peace or for war; and, for any 
potential shortages, there is capacity to develop accept- 
able substitutes; capacity too of perfecting and rapidly 
producing the newer and the better weapons of war as the 
occasion may require them for defense or for the fulfill- 
ment of our obligations under the United Nations. 

It is not on numbers in the armed forces that we in 
North America depend for defense against any possible 
aggression, but on the more highly skilled and perfectly 
equipped forces by sea and land and in the air which our 
special advantages make possible—hard-hitting forces 
which can be mobile, far-reaching, and as matters stand, 
decisive in their power against any aggressor. 

It is clear that if we ever are attacked, it is on “quality” 
forces and on “quality” weapons and equipment that we 
should place reliance. It is important that this be well 
remembered down the years and particularly by those 
entrusted with the conduct of negotiations for reductions 
in world armaments. ; 


I think that in the period between World War I and 


World War II, both in Canada and in the United States, 
we learned the bitter lesson that unilateral disarmament 
is a delusion—a very expensive delusion that brought us 
very near to disaster and that cost us very dear in the 
lives of our young people. 
would be the surrender of any of the special weapons of 
great power, with which I include those based-on atomic 
energy, until we have acceptable assurance through 
mutually applicable safeguards and an effective inter- 
national system of inspection and control which carries 
our confidence that they, or their like, will not be used 
against us. 
In these matters, the advantage of sateeuends now pos- 
sessed by the people of North America is not something 
which we could retain if we ceased to progress; or even 
if we allowed our industrial efficiencies to decline; then 
most certainly we soon would be overtaken and sur- 
passed. The best protection for the countries of North 
America, as well as for the world, would be an effective 
organization of security under the United Nations, but, 
until this can be brought about, the continued production 
and further improvement of all of our weapons and the 
maintenance of industrial efficiency and preparedness 
are vital to the prevention of aggression by piabibes im- 
possible any prospect for its success. 


THE FINAL OBJECTIVE 


Until effective disarmament can be brought about, 
and until the aspirations of all nations can be harmonized 
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Just such a bitter delusion — 


by peaceful means, we will continue to need our armed 
forces, both as a deterrent to attack against ourselves and 
as an assurance to all other peace-loving nations, who 
think of us, that the peoples of North America remain 
strong and well able to help them. We of North Amer- 
ica hold firmly to one final objective—a peace which will 
give security, justice, and opportunity for all. We are 
confident that success in this vital purpose will come 
eventually to men of good will who Sis Nees pursue 
their course. 


Electron Radiation Observed 


In 1944 two Russian physicists, D. Iwanenko and 
I. Pomeranchuk, pointed out that radiation should 
come from the electrons moving in circular orbits in a 
betatron. This effect, they said, would impose a limit 
on the simple betatron. At more than approximately 
100 million volts, the electrons would radiate energy as 
fast as they received it unless proper compensation 
were made. 

‘Calculations indicated that such an effect should be 
observed from the electrons in the 100,000,000-volt 
betatron in the General Electric research laboratory, 
Schenectady, N. Y., and that some of the radiation 
should be of visible ight. However, the doughnut- 


shaped section in which the electrons are accelerated, 


is lined with silver, making it opaque and thus pre- 
venting any observation. 
The synchrotron doughnut, however, is fea with a 


“transparent layer which is electrically conducting like 


the silver layer and carries away unwanted electric 
charges as they accumulate. From the General Electric 
research laboratory comes word that the predicted effect 
has been observed during the operation of the synchro- 
tron. Electron light travels out in a beam half a degree 
in diameter, tangent to the orbit. It comes out ahead 
of the electrons. ' Thus, an observer looking at the 
doughnut from a point in the plane of the orbit, sees 
light from the electrons approaching him, but cannot 
see the light in any other part of the tube. Because of 
the curvature of the doughnut, the spot is distorted at 
present. However, a modified doughnut with a flat 
quartz window through which the effect may be seen more 
clearly is now in preparation. This will permit any part 
of the radiation that may fall in the invisible ultraviolet 
part of the spectrum to be photographed, as quartz, 
unlike glass, is transparent to these rays. 

Though the effect is mainly of theoretical interest, 
the visibility of the electrons will be of use to scientists 
developing larger machines, in that they can locate 
accurately, within the vacuum enclosure, the tiny beam 
as it reaches higher energies. 
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PLATE cut from a 
& piezoelectric crystal, 
mounted and ready for use, 
is an electric capacitor. 
Moreover, it is a motor and 
a generator as well. When 
the electrodes are connected 
to a source of alternating 
current, the crystal vibrates — 
and can drive a mechanism 
such as a phonograph rec- 
ord cutter. When vibrated 
mechanically, it becomes a 
source of electric energy. ‘ 
The word “piezo” is derived from the Greek word 
meaning “to press.”  Piezoelectricity is “pressure 
electricity,” or electrification produced by mechanical 
pressure. 
_ Piezoelectricity is found only in solid insulators pos- 


an electric field. 


phosphate. 


sessing a cértain particular property. In the language of 


mathematics the applied pressure, or more generally the 
applied stress, is a tensor consisting of a pair of equal and 
opposite forces, while the electrification, which appears 
primarily as an electric polarization throughout the 
volume of the material, isa vector. A tensorial cause can 
produce a vectorial effect only if the material itself is en- 
dowed with some sort of polar property in one or more 
particular directions. Although certain waxes, polarized 
electrically when solidified in a strong electric field, 
some day may become important in some piezoelectric 
applications, we shall not consider them here, but turn 
at once to those solids that are of greatest interest from 
the electromechanical point of view, hamely crystals. 


CONCERNING CRYSTALS 


All crystals are anisotropic, which means that they have 
diffierent properties in different directions. The proper- 
ties of chief interest in this paper are the elastic, dielec- 
tric, and piezoelectric. The higher the symmeiry of the 
crystal, the more nearly do the properties approach 
those of such isotropic solids as well-annealed glass or 
plastics. In crystals of low symmetry such peculiar 
effects as the following can take place: a stretching force 
applied lengthwise to a rectangular plate not only may 
cause an elongation and a lateral contraction, but also 
give rise to one or more shearing strains, deforming the 
rectangle into an oblique parallelogram. An electric 


Essentially full text of a conference paper “Piezoelectric Phenomena” presented 
at the AIEE winter meeting, New York, N. Y., January 27-31, 1947 
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Piezoelectricity means ‘‘pressure electricity.” 
It refers to those electrical effects produced 
when certain crystals are compressed, and 
conversely, to the deformation of crystals in 
Several hundred differ- 
ent crystals have been found to be piezo- 
electric, but the only ones that are of 
present practical importance are natural 
crystals of quartz and tourmaline, and arti- 
ficial crystals of Rochelle salt and ammonium 
Important uses of these crystals 
are described. 
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field applied in any given 
direction may cause a simi- 


Moreover, in anisotropic 
solids the resulting electric 


well as parallel to it. 
The piezoelectric effect 


longing to 20 of the 32 crystal 
classes. In these 20, classes 
the symmetry is sufficiently 
low so that a force applied in the proper direction will 
cause an electric polarization, with liberation of equal 
and opposite electric charges. 

An outstanding characteristic of piezoelectricity is 


_ that the electric polarization caused by a given stress is, 


lar combination of strains. — 


displacement, or induction, — 
may have components at 
right angles to the field as 


may be found in crystals be- 


at least under most working conditions, proportional to _ 


the stress and changes sign with it. This fact is illus- 


trated by the crystal microphone and the phonograph 


pickup, in both of which devices variations in mechani- 
cal pressure give rise to alternating electric potentials. 
The production of electric polarization, and thereby of 
an electromotive force, by mechanical deformation, is 
called the direct piezoelectric effect. 


Equally significant is the reversible nature of piezo- — 
electricity. This is known as the converse piezoelectric — 


effect. Ifa stress T produces a polarization in a certain 
particular direction, an electric field applied in this 
direction gives rise to a stress of the same type 7, the 
stress being proportional to the field and changing sign 
with it. This dependence of sign of stress upon sign of 
field is what distinguishes piezoelectricity from electrostric- 
tion. The latter term applies to a universal characteristic 
of all dielectrics, whether gas, liquid, or solid, namely the 


‘Property of undergoing a deformation, or change in 
_ volume, that is proportional to the square of the electric 


field strength, and which is therefore independent of the 


direction of the field. Electrostriction is. usually so 
feeble that it can be neglected in comparison with the 


piezoelectric effect. 


- HISTORICAL 


As a result of their study of the symmetry of crystals 
the brothers Pierre and Jacques Curie were led in 1880 to 
look for an electrical effect on compression of crystals 
possessing polar axes, the compression in each case being 
parallel to the polar axis. They found the direct effect 
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Figure 1. A crystal of thickness e with gap w, and its two 


equivalent networks: R, L, C, C; are the constants for the 
crystal without gap; C: is the gap capacitance; R’, L’, C’, and 
GC,’ are the over-all constants including the gap 


with a considerable number of crystals, including three 
of those that are most used today, namely quartz, tour- 
-maline, and Rochelle salt. The converse piezoelectric 
effect. was predicted on thermodynamic grounds by 
Lippmann, and promptly verified by the Curies. 

Among the early investigators who became interested 

in this new phenomenon were Hankel, who coined the 
word “piezoelectricity”; Lord Kelvin, who suggested 

a molecular theory; Pockels, who made some of the 

early quantitative determinations and contributed to the 
theory; Duhem, whose formulation of piezoelectric 

principles was of fundamental importance; and finally 
_ Voigt, who systematized and extended the work of his 

predecessors, and whose monumental ‘‘Lehrbuch der 
_Kristallphysik”’ contained practically all that was known 
~ about piezoelectricity until World War I. 

The complete atomic theory of piezoelectricity is still 
in its infancy, although, thanks to the development of the 
theory of lattice structure and to’ X-ray analysis, some 
progress has been made. Among the more noteworthy 
contributions made be mentioned the theoretical esti- 
mate of the piezoelectric effect in quartz by R. E. Gibbs 

and of that in zinc blende by M. Born. In each case the 
predicted value of the piezoelectric constant was of the 
same order of magnitude as the experimental value. 

Until World War I piezoelectricity was hardly more 
than a scientific curiosity. The modern phase of the 
subject was initiated by Paul Langevin, who conceived 
the idea of using the converse piezoelectric effect in 
plates cut from quartz crystals for generating a beam of 
ultrasonic waves in water. He recognized the im- 
portance of exciting his quartz-steel unit at a resonant 
frequency, thus paving the way for the later invention of 
the piezoelectric resonator and oscillator and their 
applications. rea 


PIEZOELECTRIC CONSTANTS 


Before dealing further with applications it is necessary 
to consider somewhat more in detail the piezoelectric 
effects in the various crystal classes. Since piezoelec- 
tricity is an electromechanical effect, we have to take into 
account both elastic and piezoelectric quantities. In 
elasticity six components of stress are recognized—three 
compressions, each parallel to one of the crystal axes, and 
three shearing stresses in different planes. Corresponding 
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to these are six components of strain. Now in crystals be- 
longing to the most unsymmetrical class, the triclinic 
asymmetrical, any one of the six components of stress 
produces an electric polarization having all three of its 
components different from zero. Thus there are 18 
possible relations between the mechanical and the 
electrical states of the crystal. Correspondingly, there 
are 18 separate and independent piezoelectric strain con- 
stants, each of which expresses the relation between an 
applied stress component and the resulting polarization 
component, the latter being the electrical strain caused 
by a mechanical stress. Conversely, when an electric 
field is applied it acts as an electrical stress, each of whose 
three components gives rise in general to all six com- 
ponents of mechanical strain or stress. The coefficients 
expressing these relations are the 18 piezoelectric stress 
constants. Since the latter always can be expressed in 
terms of the elastic constants and the piezoelectric straing 
constants and vice versa, it is seen that the total number 
of independent piezoelectric constants for a triclinic 
crystal is 18. Considering the labor involved in measur- 
ing so many independent constants, it is perhaps for- 
tunate that very few members of this asymmetric tri- 


clinic class are known. 


With all the remaining 19 piezoelectric crystal classes, 
the symmetry is sufficiently high to make some of the 18 
piezoelectric constants vanish. In many cases some of 
the surviving constants have identical values, so that the 
number of independent constants is still further reduced. 

The constants just discussed are the fundamental 
piezoelectric constants, expressed with respect to the 
fundamental crystal axes. Every crystal has also from 
3 to 21 independent fundamental elastic constants. In 
oblique cuts the three principal dimensions of the cut 
constitute a new set of axes, rotated with respect to the 
fundamental axes. In terms of the new axes a new 
set of piezoelectric and elastic constants can be calcu- 
lated from the fundamental constants and the angles 
of rotation. The advantages of oblique cuts will be 
treated later. 

In experimental investigations and in practical appli- 
cations many types of piezoelectric deformation are used. 
They include the elongation or compression of a crystal 
bar or plate; the bending (flexure) of a flat plate; the 
production of a shear (deformation of a rectangle into an 
oblique parallelogram) in a flat plate; and the torsion of 
a bar, plate, or cylinder. 


SECONDARY EFFECTS 


In general, piezoelectric crystals have different dielec- 
tric constants with respect to fields in different directions. 
If the dielectric constant of a given crystal is to be meas- 
ured with the field in such a direction as to cause a 
piezoelectric strain, then unless the crystal is so clamped 
as to prevent the slightest deformation, some strain will 
occur. This in turn will give rise to a piezoelectric 
polarization in the same direction as that caused by the 
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Figure 2. Piezo-oscillator circuits 


Ry =grid leak 
CyL2=combination for adjusting the impedance in the anode circuit 


field, thereby increasing the observed value of the 

dielectric constant beyond that characteristic of the 
clamped crystal. This effect is, of course, greatest when 
the crystal is entirely unconstrained. It is therefore al- 
ways necessary to state whether a given numerical value 
of the dielectric constant applies to the crystal in the 
clamped state, or free, or partially free. Such effects as 
this, where an interaction takes place between the direct 
and converse effects, are called ‘“‘secondary effects.” 

A full discussion of secondary effects would involve not 
only mechanical and electrical quantities, but thermal as 
well. Thermal effects play a part, for example, in the 
phenomenon known as fyroelectricity. This phenomenon 
is found in certain crystals which become electrically 
polarized when heated, and it is closely related to piezo- 
electricity. 
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‘measurement and specification of elastic constants. For — 


and thereby polarized, there is no electric field to cause a 
- secondary contribution to the piezoelectric strain, and the 


Sehanaee, effects have to be poe into account in. the 


instance, during the measurement of Young’s modulus of 
a crystal bar, the surfaces may be kept at zero potential, 

as by having the bar coated with short-circuited metallic — 
electrodes. In this case, although the crystal is strained — 


observed elastic constant is said to be that for zero field. 
On the other hand the bar may be devoid of electrodes, 
or its electrodes may be on open circuit. Then when it is 
stretched or compressed, the resulting polarization 
causes surface charges and hence a depolarizing field. Ans 
This field in turn produces a new component of strain, = 
thus modifying the value of the elastic constant. 

We see thus that the mechanical state of the crystal ; 
must always be specified if definite values are. ‘to be as- “iq 
signed to the dielectric constants, and that the electrical 4 
state must be specified in connection with values of the — 4 
elastic constants. These considerations are important ‘ 
in practical applications as well as in purely scientific — } 


$ 


é studies. 


THE CRYSTAL RESONATOR eet 
This device, which is perhaps the most important 
piezoelectric application, depends for its operation on the _ 
secondary effects just described. The crystal preparation, 
usually called the “‘crystal,”’ in the form of a plate, bar, 


‘or ring, suitably cut from the mother crystal, is placed _ 


between plane electrodes. The latter quite commonly 
are plated directly onto the crystal surfaces, but in some _ 
cases they are separated from the crystal by air gaps. — 
From most piezoelectric crystals, notably quartz, prepa- 
rations can be cut with natural vibrational frequencies © 
that lie conveniently in the radio range. For example, e 


one mode of vibration of a flat plate is that in which the 


thickness varies with a frequency f determined by the 
thickness ¢ and the wave velocity v according to the 
equation v=2if for the lowest frequency (the funda- 
mental frequency), or, approximately, v=2tf/h for over- 
tone frequencies, where h is an odd integer. = 
Quartz resonators have been constructed with fre- e 


_ quencies all the way from 1,000 cycles per second (a 


flexural mode) up to about 200 megacycles per second — 
(an overtone of a thickness shear mode). By “thickness _ 
shear mode” is meant a vibration in which the periodic 
strain is a shear, the direction of wave pee being 
that of the thickness of the plate. 

In the design and theory of piezo-oscillator circuits as 
well as in other applications of the crystal resonator it is 
customary to regard the crystal, when vibrating in the 
neighborhood of one of* its natural frequencies, as re- 
placed by a certain ‘equivalent electric network. This | 
network consists of a resistance R, inductance L, and 
capacitance C, all in series, while in parallel with this 
combination is the normal electric capacitance C, of the 
crystal considered as an ordinary dielectric (see Figure 1). 
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; 
‘In quartz resonators the inductance L varies from the 
order of 0.1 henry with crystals vibrating at 1,500 kc per 
second, to 100 henries or more with low-frequency reso- 
-nators. The capacitance C is of the order of only a few 
tenths of a micromicrofarad. It is this enormous ratio 
of L to C, a ratio utterly unattainable with any coil and 
‘capacitor combination, together with the relatively low 
resistance R, that gives to the piezoresonator its extremely 
low damping and high Q (ratio of stored to dissipated 
energy). In laboratory experiments with quartz, values 
of Q extending into the millions have been obtained, 
while in commercial service values of some hundreds of 
thousands are common. 
When driven electrically at or near a resonant fre- 
quency, the crystal vibrates vigorously, and the strain 
causes a polarization, liberating electric charges which 
in turn react on the driving circuit. This reaction is 
analogous to the counter electromotive force in a motor. 
The crystal is a vibrational electric motor; but it vibrates 
effectively only in a narrow range of frequency, and by its 
reaction it tends to hold the frequency constant. 

In every piezo-oscillator circuit the crystal acts funda- 
mentally asaresonator. It does not generate energy, but 
by the electrical reaction of its vibrations it determines 
the alternating potential on the grid of the oscillating 
tube and thereby regulates the frequency. 

The equivalent circuit of the crystal resonator Hee a 

frequency of series resonance, at which the electrical 
impedance is very low, and a frequency of parallel reso- 
nance (antiresonance) at which the impedance is very 
high. In the commoner forms of piezo-oscillator illus- 

trated in Figure 2, the crystal operates at or near anti- 
resonance. In some modern forms of oscillator series 
resonance is used. 


SOME IMPORTANT PIEZOELECTRIC CRYSTALS 


Piezoelectric properties have been detected in several 
hundred crystals belonging to various classes. Of them 
all only a few are in current use. Most of the rest are too 
scarce, or too small, or too deficient in such desirable 
qualities as insolubility, heat resistance, sufficiently large 
_ piezoelectric constants, and good elastic properties. For 
a long time quartz and Rochelle salt were the only ones of 
practical importance, though tourmaline was, and still is, 
put to limited use. In recent years crystals of ammonium 
dihydrogen phosphate (ADP) have been employed ex- 
tensively, replacing Rochelle salt for many purposes. 


Several other crystal species have been found to have de- | 


sirable properties that may lead to their practical appli- 
cation. At present efforts are being made in several 
laboratories to produce quartz crystals artifically as well 
as other kinds that may in time replace quartz, at least 
in some of its uses. 

At present quartz is practically the only crystal suit- 


_. able for the precise control of frequency in transmitting, 


monitoring, and receiving circuits. Quartz, the most 
abundant natural crystal, is chemically stable at all 
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ordinary temperatures and has very low internal losses. 
It is this latter property that makes a quartz plate a very 
sharply tuned circuit element and accounts for its im- 
portance in piezo-oscillator circuits. The fact that it is 
only about a hundredth as strongly piezoelectric as 
Rochelle salt is outweighted by itshigh Q. Because some 
of its fundamental elastic constants increase with tem- 
perature while others decrease, it is possible, by cutting 
plates in certain oblique directions, to make resonators 
that have a zero temperature coefficient of frequency 
over a certain range of temperature. This comes about 
through the fact that, for any oblique cut, the elastic 
constant that controls the vibrations is the resultant of a 
group of the fundamental elastic constants. 

These characteristics of quartz have led to its exclusive 
use for primary standards of frequency and as a means for 
stabilizing the 60-cycle frequency in power networks. 

When one sees how simple in appearance a small 
quartz plate half an inch square and 20 mils thick 
is, it is hard to realize how much skill has gone into its 
design, and how much precise and costly equipment was 
required for its manufacture and testing. An excellent 
illustration of what can be accomplished in a democracy 
is the splendid co-operation between the scores of manu- 
facturers of quartz plates and the Army Signal Corps in 
producing, on very short notice, the crystal equipment 
for hundreds of thousands of radio transmitting and re- 


ceiving sets on land and sea and in the air, for the Armed 


Forces in the late war. 

Rochelle salt, NaKC,H,O,.4H,O, not only is the most 
strongly piezoelectric of all known crystals, but it also 
has more complicated and puzzling anomalies than any 
other dielectric. Its dielectric properties are strikingly 
analogous to the ferromagnetic properties of iron. Be- 
low a certain temperature, which by analogy is called the 
Curie point, it exhibits dielectric hysteresis and has a free 
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Figure 3. 
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dielectric constant that approaches infinity (with weak 
fields) at the Curie point. This point comes at about 
24 degrees centigrade. But unlike ferromagnetic ma- 
terials, Rochelle salt has also a “lower Curie point” at 
—18 degrees centigrade at which, with weak fields, the 
free dielectric constant again approaches an infinite 
value. This behavior occurs only with fields in the X- 
direction. The piezoelectric constant diy shows similar 
characteristics. Outside the Curie points the crystal is 
still strongly piezeoelectric, but its dielectric properties 
are analogous to the magnetic properties of iron that is 
in the paramagnetic state above its Curie point. The 
Curie points of Rochelle salt are subject to change by the 
application of pressure, and also by the substitution of 
heavy hydrogen (deuterium, D2) for ordinary hydrogen 
in the crystal. ‘ 

In most of the Rochelle salt applications mentioned in 
the following, the constraints imposed by the mounting 
tend to diminish the evil effects of changing temperature 
and of the nonlinearity that exists between applied voltage 
and strain. Nevertheless these effects cannot be avoided 
entirely. Considering them, and the fact that Rochelle 
salt tends to become dehydrated and that it disintegrates 
at 55 degrees centigrade, one easily can understand why 
for a long time the need has been felt for a crystal free 
from these objections, while still possessing a large 
piezoelectric effect. 

This need is met in large measure by the use of the 


ADP crystals (NH,;H,PO,) mentioned before. Their 


piezoelectric and elastic properties are similar to those of 
Rochelle salt, but they are practically free from its 
anomalies at all ordinary temperatures, they have no 
water of crystallization to lose, and their melting point 
is about 190 degrees centigrade. Even though ADP is 
only about a fifth as strongly piezoelectric as Rochelle 
salt, it has replaced largely the latter in technical uses. 


PIEZOELECTRIC APPLICATIONS 


Devices employing piezoelectrjc crystals may be clas- 


sified as resonant and nonresonant. We have already 
considered the resonator and its use in piezo-oscillator 
circuits. Mention should be made also of filter networks 
containing crystals as circuit elements. Here also. the 
resonating property is utilized. For high selectivity 
quartz is used, but for broad-band filters Rochelle salt, 
ADP, and other crystals can serve well. When crystals 
of quartz or other material are used for generating ultra- 
sonic waves they usually are driven at a resonating fre- 
quency in order to obtain the desired acoustic intensity 
with a fairly low voltage. Owing to the mechanical 
load imposed by the acoustic medium the damping is 
relatively large, so that sharp tuning is unnecessary. 
The crystal ultrasonic generator is one form of trans- 
ducer, by which is meant a device for transforming elec- 
tric into mechanical energy or the reverse. Most of the 
transducers to which we now turn are of the nonresonant 
type. Because resonant frequencies are usually to be 
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avoided, considerable damping in the crystal and its” 
mounting is allowable. What is much more essential — 
than low damping is a large piezoelectric constant. For 
this reason Rochelle salt or ADP is generally to be pre- 
ferred to quartz. , 

A crystal transducer operates sometimes as a motor, © 
and sometimes as a generator. In the first class are in- 
cluded such devices as the crystal telephone receiver and — 
loudspeaker, the phonograph record cutter, and the 
crystal oscillograph. The crystal converts mechanical 
into electric energy in microphones, pickups for phono- — 
graphs or musical instruments, hydrophones, and vibra- _ 
tion meters. 

In all such devices as these the amounts of energy — 
converted are very small. A crystal of reasonable size — 
vibrated mechanically would break under the stress — 
long before it produced enough current to light a lamp 
continuously. A brief flash of light, however, can be — 
‘observed when a sudden blow is given to a Rochelle salt _ 
crystal connected to a neon lamp. A ! 

‘In conclusion we will allow ourselves to indulge in a 
flight of the imagination and design a piezoelectric gen- _ 
erator for generating approximately 100 watts of power 
at 60 cycles per second. The crystal is to be in the form 
of a quartz plate two millimeters thick cut perpendicular — 
to the X-axis—the “‘X-cut’”. The two faces of the slab — 
are plated with metallic electrodes connected to an ex- 
ternal resistance R. A periodic force, uniformly distri- 
buted over the upper face of the slab, is applied at a fre- 
quency of 60 cycles per second, while the crystal rests on _ 
a rigid base. The peak value of the compressional stress _ 
is to be 108 dynes per square centimeter (about 100 — 
kilograms per square centimeter). This stress is chosen 
because it allows a good factor of safety. The 60-cycle 
voltage thus produced will decrease from 1,200 volts to 
zero as R diminishes from infinity to zero. For a given 
value of R the voltage, and therefore the current supplied 
to R, will be greater the larger the area of the crystal. A 
little calculation shows that in order to send a current of 
one ampere through a resistance of 100 ohms the area _ 
would have to be of the order of 1,500 square feet! In 
view of the scarcity of crystals of this size, one might make 
an assemblage of 220,000 plates, each one inch square, 
all connected in parallel, at a cost of a million dollars. — 


They might be assembled in layers piled one on top of 


another, forming a column a foot square and ten feet high. 
If this could be done, and if the hypothetical alternating 
pressure could be applied, and if there were no frictional 
and other losses in the column, a current of one ampere 
would flow through the external resistance of 100 ohms. 
To produce the necessary compression the amplitude of 
motion would be about 1/64 inch. The maximum force 
would be over 100 tons. From these remarks, and con- 
sidering the small power factor and low efficiency of such 
a device, it is evident that the power companies need not 


dread greatly competition from crystals as a source of 
electric energy. 
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Metallic Rectifiers for Motor Power Supply 


EE; REED 


ETALLICrectifiersare 
practical for conver- 
ting alternating to direct 
current for operating con- 
stant or. adjustable speed 
motors. This conclusion has 
beeri reached following sev- 
eral years of laboratory tests 
coupled with 18 months ac- 
tual operating-experience in 
the Buffalo plant of the 
Westinghouse Electric Corporation where they supplied 
d-c power for small motors in scattered areas. 

For the range of sizes from 1 to 15 horsepower the cost 
is less than that for a motor generator set, efficiency is 
higher, regulation is essentially the same, commutation is 
not adversely affected, mounting is not as much of a prob- 
lem, and maintenance is simplified. 

The power pack itself uses a selenium cell rectifier to 
convert the available a-c power supply into direct cur- 
_ rent. Selenium is used because it is possible to keep the 
physical size and weight smaller than for a copper oxide 
rectifier or a motor generator set. Control is reduced in 
many applications to a standard a-c line starter and a field 
rheostat, and the entire installation is a simple one as the 
power pack can be mounted in any out-of-the-way p'ace. 

Sixsizes have been developed; 1-, 3-,5-,7!/-, 10-, and 15- 
horsepower ratings. These are available for 230-volt d-c 


output and the source of power can be any of the conven- _ 


tional a-c 3-phase system voltages normally found in in- 
dustrial plants. The small size. power packs (1, 3, and 5 
horsepower) are of the self-cooled type and consist of an 
autotransformer and a rectifier assembly. The auto- 
transformer makes it possible to use any a-c system volt- 
age and, by suitable choice of transformer, the d-c output 
will be 230 volts at full load. In the larger sizes (71/2, 10, 
and 15 horsepower) the rectifier cells are air-cooled by a 
self-contained fan that is driven by a fractional horse- 
power a-c motor. A protective thermal relay opens the 
circuit if the fan does not operate. Figure 2 shows the 
schematic diagram of this unit. 

When using the rectifier, the conventional d-c control 
can be supplied; but a simplification is possible by taking 
advantage of the natural internal resistance of the recti- 
fier. It is possible on the 1- —71/2-horsepower sizes to dis- 
pone entirely with the d-c control and retain only the 


Essential substance of a District paper, “Oxide Rectifiers as a Power Supply for 
D-C Motors,” presented at the AIEE North Eastern District meeting, Worcester, 
Mass., April 23-25, 1947. 


F. L. Reed is engineer, d-c engineering, motor division, | ae Electric 
Corporation, Buffalo, N. Y. 
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Metallic rectifier power packs have been in 
operation for about 18 months at the Buffalo, 
._ N. Y., plant of the Westinghouse Electric 
Corporation, The rectifier units fill the need 
for supplying d-c power for small d-c motors 
in scattered areas, and are claimed to have 
lower cost and higher efficiency than motor 
generator sets, with easier mounting and 
simplified maintenance. 
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field rheostat. A simple 
safety switch or magnetic 
circuit breaker can be in- 
stalled in the a-c line for 
starting and stopping the 
motor and it is possible to 
line start the motor through 
the rectifier even when the 
shunt field rheostat is set to 
‘give a speed of four times 
the base or full field speed. 
Where dynamic braking or reversing is required, a 
similar simplification of control is possible by omitting 
the fluttering relay on the shunt field, the starting 
resistance, and all the relays and contactors associated 
with the starting resistance. Such a simplification, as 
applied to a standard motor used for nonreversing service 
but requiring dynamic braking, is illustrated in Figure 3. 
This type of control can be used on punch presses where 
dynamic braking is desirable to position the press when 
setting up the dies. 
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Figure 1. Forced cooled selenium cell power pack for 15- 
horsepower motor used to drive machine tool 
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TO A-C SUPPLY 


Figure 2. Schematic diagram for selenium cell power pack 
. for 71/.-, 10-, and 15-horsepower motors 


RHEOSTAT SHUNT FIELD 


Figure 3. Schematic diagram for simplified control for use 
with motors on selenium cell power packs 


Typical rectifier performance curves are shown in 
Figure 4. The performance of the rectifier is very much 
better than can be obtained with a motor generator set 
whose maximum power factor is approximately 85 per 
cent and whose over-all efficiency will not exceed 60 per 
cent in the 1- to 15-horsepower ratings. Voltage regula- 
tion of the rectifier is about the same as would be ob- 
tained from a motor generator set. Speed regulation of 
an adjustable speed motor is essentially the same as for 
a standard drive when operated from the rectifier. 

-ommutation is another of the major considerations in 
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established firmly yet. 
motor generator set varies approximately as the square — 


es POWER FACTOR > 


EFFICIENCY AND POWER FACTOR 


PER CENT LOAD 


Figure 4. _ Efficiency and power factor curves of selenium cell J 
power pack for operating adjustable d-c motors ‘a 


the operation of ad-c motor. The voltage supplied from 4 
a rectifier is not a steady voltage as obtained from a-d-c 
generator; instead, it pulsates from the a-c supply. ye 
These pulsations are at a frequency six times the supply — | 
frequency for a 3-phase system. The pulsation magni- — 
tude is approximately 4*/, per cent of the average recti- | 
fied voltage. These pulsations might cause a ciseurialll 
ance to the commutation which is always critical on an 4 
adjustable speed motor. However, tests and shop ex- — 
perience prove that commutation is not adversely af- — 
fected by the rectifier supply. On the motors that were _ | 
line-started from the rectifier there was a noticeable — 
“sparking” at the brushes, but many rapidly repeated ’ 
. 


_ starts did not cause:any burning of the commutator bars, — 


even when the motor was line-started at weak field. — 

In deciding on the proper choice of power ‘annie 
many factors must be considered. Several are immedi- 
ately evident, such as: initial cost, installation, mainte- 
nance, and continuity of service. . i 


The initial cost of the rectifier power pack is not. ij 
However, just as the price of a ~ 


{ 
4 
Pe 

] 


root of the kilowatt rating, it varies almost directly for — 
the rectifier. From this it is evident that on small sizes - 
the rectifier drive will have a price advantage that it will — 
lose on the larger ratings. Up to about 15 horsepower 
the rectifier power pack is competitive with the motor — 
generator set; beyond this it loses its price advantage. 
The rectifier has an advantage over the motor genera- 
tor set on installation and maintenance because it is — 
smaller and its location is not critical. It can be 


- mounted up out of the general floor area so it does not 


take up valuable floor space. Lack of rotating parts, 
except for the fan in forced cooled units, permits a wider 
range of locations for mounting. The rectifier unit re- 


quires little attention by the maintenance personriel as 
there are very few parts. 
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Modern Ocean Cable Telegraphy — 


Cc. H. CRAMER 


MEMBER ATEE 


IMITATIONS of the 
earliest methods of 
cable opera’ion were deter- 
mined largely by the avail- 
able operating equipment. 
The receiving instrument 
first used on the trans- 
atlantic cables was the 
mirror galvanometer. By 
reason of its sensitivity and 
favorable signal-shaping 
characteristics, the moving- 
coil type of receiving equip- 
ment remained in a dominant position in nonloaded 
cable operation until relatively recent years. Appli- 
cation of these developments and the regenerative re- 
peaters which followed, extending over the years to the 
period immediately following World War I, brought 
about substantial increases in signaling speeds. ' 

Because of the fragility of the moving-coil equipment 
and the gain limitations of the magnifiers, the potentiali- 
ties of the vacuum tube in ocean cable telegraphy were 
recognized early in the development of the electronic art. 
High disturbance levels generally existent on duplexed 
nonloaded cables and lack of electric networks with 
practical shaping and discrimination characteristics pre- 
sented difficulties which subsequently disappeared when 
improved magnetic materials and electronic components 
became available. 

The continuously-loaded telegraph cable, with its 
promise of considerably higher signaling speeds, empha- 
sized the limitations of recorder operation and electro- 
mechanical terminal equipment. Necessity thus brought 
about the concurrent development of a signal-shaping 
amplifier and a multiplex printer system suitable for 

high-speed loaded-cable operation. 


Following the period of preoccupation with loaded- 


cable developments, and as the success of the new operat- 


ing methods and equipment became evident, efforts 


toward improvement in the operation of the nonloaded 
cables were renewed. ‘The end results of these develop- 
ments, which now may be regarded as substantially com- 
pleted, have been applied successfully to a.considerable 
extent in the North Atlantic cable system of the Western 


Essential substance of paper 47-79, “Some Modern Techniques in Ocean Cable 
Telegraphy,” presented at the AIEE winter meeting, New York, N. Y., January 
27-31, 1947, and scheduled for publication in AIEE TRANSACTIONS, volume 66, 
1947. 


C. H. Cramer is assistant transmission research engineer, Western Union Telegraph 
: Company, New York, N. Y. 
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Transmission on long nonloaded submarine 
telegraph cables has been improved by: ap- 
plication of efficient signal-shaping amplifiers, 
replacement of electromechanical receiving 
equipment, use of new artificial line networks 
and new methods of balancing, and increased 
sending voltages. With these improvements 
it became practicable to change from cable | 
code recorder operation to printer operation 
and, at the same time, to obtain higher quality 
of transmission at increased speeds. 


Union Telegraph Company. 
Installations were intensi- 
fied during World War II, 
in the course of which the 
developments . were made 
available to the Commercial 
Cable Company and were 
utilized in the rehabilitation 
and extension of the cable 
system of the Alaska Com-, 
munication System. 

The program has included 
conversion from cable code 
recorder operation to 5-unit code printer operation; the 
replacement of magnifiers with vacuum-tube signal- 
shaping amplifiers which also makes possible use of 
sturdy land-line-type polar relays instead of the me- 
chanically-delicate cable relays; and improvements in 
duplex artificial line networks and in the technique of 
balancing. In addition, circuit speeds have been increased 
and circuit and equipment maintenance at the cable 
stations have been reduced through more completely 
automatic operation. 


PRINTER SYSTEM 


In view of the high capital cost of the long nonloaded 
ocean cable and its relatively low signaling speed, the 
message output of the circuit is a matter of great impor- 
tance, and thus it is ordinarily essential to use a signaling 
code with a minimum number of time units per charac- 
ter. For this reason much work has been done on cable 
printer systems based on various nonuniform codes which 
average fewer units per character than the Baudot 5-unit 
uniform code. However, early experiments with printer 
operation on Western Union cables, confirmed by ex- 
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Figure 1. Typical application of signal-shaping amplifier on 
: duplexed nonloaded cable 
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Figure 2. Preamplifier signal-shaping network 


perience with the loaded-cable circuits, favored the adop- 
tion of the 5-unit code with a method of transmission, 
used also on the loaded cables which effectively over- 
comes the relative inefficiency of the code. 

- The printer system which has been standardized for 
nonloaded cables does not differ fundamentally from the 
loaded-cable system but it resembles the land-line multi- 
plex more closely. 

A cable printer system has all the elements of flexi- 
bility of the land-line multiplex; that is, individual chan- 
nels may be terminated, extended, or combined with 
other channels as requ'red to meet traffic conditions and 
the transmission speeds of the available circuits. Vario- 
plex methods may be applied to obtain subchannels for 


use as direct point-to-point or customer-to-customer cir- _ 


cuits where the full capacity of a channel is not required. 


SIGNAL-SHAPING AMPLIFIER 


Requirements of a signal-shaping amplifier which will 
permit satisfactory printer operation on long nonloaded 
cables at the highest practicable speeds are severe. The 
more important of these are 


1. A higher standard of accuracy, continuity, and reliability of 
operation now is required. 


2. The signal-shaping network must equalize or restore the signal 
components to an approximation of the original amplitude and 
phase relationships. 


' 3. The shaping network must pass only’ the narrowest band of 
frequencies consistent with a satisfactorily low degree of charac- 
teristic distortion. 7 


4. In the case of duplex-operated cables, the shaping network 
should be electrically symmetrical with respect to the duplex 
bridge or electrically isolated from it so that the network and the 
amplifier do not contribute, of themselves, to the duplex unbalance, 


5. The network elements must be provided with a considerable 
degree of adjustability. 


6. The amplifier should be provided with sufficient gain and 


output to operate rugged polar relays of the general type standard 
in land-line telegraphy. 


The signal-shaping amplifier which now is regarded as 
standard for long nonloaded cables meets the require- 
ments detailed in the foregoing and may be viewed, at 
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least for the present, as a satisfactory conclusion of sev- 
eral years of laboratory development and field operating — 
experience. ‘ A standard installat:on, Figure 1, inc:udes 
a primary or preamplifier shaping network, an amplifier 
unit, receiving relays, and a secondary shaping or local 
correction network which supplies low-frequency com- 
ponents of the signals rejected by the preamplifier net- 


work. 
When correctly adjusted, the preamplifier network ; 
(Figure 2), passes a band which includes all of the higher- 
frequency components of the signals required for good 
signal shape, properly proportioned and phased.  Fre- ; 
quencies below the fundamental received frequency are — 
heavily attenuated, with almost complete rejection in the — 
range of earth current disturbances. " 
The 3-stage resistance-capacitance-coupled amplifier 
is of a push-pull type with two stages of voltage amplifi- 
cation. ‘The output of the amplifier is adequate for the — 
operation of modern land-line-type polar relays. Fol- — 


m4 


a a ® 


circuit comprises a pair of standard 2-position relays — 
functioning together as a 3-position relay. This circuit — 


lowing usual cable practice, the normal receiving relay 


_is converted readily for optimum reception of 2-current — 


signals. _ . . 
Shaping involving local correction, while considerably — 
refined in the present application, is not new. It nor- — 


_ mally was utilized in some degree in the magnifier shaping _ 


systems. It differs from the method employed in the — 
loaded-cable amplifiers in which essentially all shaping is a 
accomplished in preamplifier and interstage networks a 
with, however, some deficiency in the very-low-frequency _ 
components. The advantages over the latter method 

include, in addition to the relative immunity from low- 

frequency disturbances mentioned previously,. simplifi- 

cation of amplifier design and increased amplifier sta- 
bility. Also, the received signals are not subject to 
“wandering zero.” is a 
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DUPLEX OPERATION 


As duplex operation of nonloaded cables normally 
affords greater total message capacity, that method is . 
usual unless abnormal transmission and traffic conditions 
favor: 1-way operation. The importance of duplex un- — 
balance as a limiting factor has been reduced in recent 
years through improvements in artificial line networks 
and balancing methods, : . 


THE DUPLEX BALANCE ee 


The basic ocean cable artificial line has changed little 
in form since the early days of duplex operation. ‘Them 
lumped series resistance and shunt capacitance elements, 
simulating the conductor resistance and the capacitance 
of the cable, have varied somewhat over the years. 

Although the basic artificial line simulates directly 
only the d-c resistance and the capacitance of the 
cable, the circuit parameters include inductance and 
effective resistance which vary with frequency because - 
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installation of reso- 
works 


a 
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of the characteristics of the earth return path, and com- 
monly are termed the sea-return impedance. These 
factors, generally of minor effect on signal transmission, 


__are of considerable importance in balancing. Inductive 
networks have been added to artificial lines but have not 
proved to be a satisfactory method for obtaining balances 
of the order of accuracy now demanded. , 


. . ° ‘ 
For a simulated sea-return impedance the uniform - 


network is not a complete answer, but it can be applied 
to a very limited extent at the head of the artificial line 
with some beneficial results at the frequencies requiring 
_ the greatest accuracy of balance. Another factor which 
limits the use of the network is that its propagation con- 
stant differs substantially from that of the cable and 
hence affects the balance of the following sections of 
- artificial line, particularly as the cable commonly is not 
uniform. ; 

More recently it has been found that, if in the artificial 
line the resistances in series with the parallel capacitors 
are tapered, the sea-return impedance is simulated over 
a relatively wide band of frequencies, and further that 
there is no important change in the propagation con- 
stant of the section of artificial line to which it is applied. 

With the uniform network, reduction of the unbalance 
is accomplished by a series of time consuming cut-and- 
try compromise adjustments which frequently result in a 
considerable distortion of the resistance-capacitance ratio 
_in some sections of the artificial line. 

In the instance with tapered resistors, refinement of the 
balance is less difficult, requires less time, and a final bal- 
ance of great accuracy can be obtained. 


UNBALANCE AND CORRECTIVE NETWORKS 


The conventional method of balancing involves trans- 
mission of slow reversals and observation of the residual 
unbalance transient by oscillograph or ink recorder while 
adjusting the artificial line. In the final stages of the 
adjustment, unbalance resulting from transmission of 


signals at operating speeds also is observed. Adjust-- 


ment in this manner-.of the basic artificial line or any of 
its modifications eventually reaches a point where fur- 
ther reduction of the unbalance becomes impracticable. 

These barriers have been lowered by a new approach 
to the problem in which corrective resonant networks are 
applied, each supplying an impedance which can be 
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Figure 3. Typical - 


nant balance net- 


controlled effectively as to magnitude and width of fre- 
quency band. The networks are designed in accordance 
with a frequency characteristic of the residual unbalance. 

The frequency characteristic which is the basis of the 
method may be obtained by a mechanical harmonic 
analysis of an oscillographic record of the unbalance 
transient, or the effective residual impedance unbalance 
at the head of the artificial line may be measured directly 
across the duplex bridge through the important fre- 
quency range. The electrical measurement, which now 
is used exclusively in practice, requires considerably less 
time and it is more accurate as extraneous interference is 
rejected by sharply selective filters. 

Final balance following the insertion of the preferred 
network, of the parallel-resonant type, is obtained by 
minor adjustments of the usual artificial line controls. 
An important further advantage of this method of bal- 
ance refinement is that the work may be carried on with- 
out disturbing the existing operating balance, so that the 
circuit may be returned to operation quickly if required. 
Also, the networks can be designed and checked to a 
large extent independently of the cable circuit and thus 
without interruption of circuit operation. 

While the frequency-analysis technique is essential in 
the design of resonant balance networks, it has proved to 


_be very valuable in balancing work generally. For ex- 


ample, development of the tapered sea-turn impedance 
correction would have been difficult if not impracticable 
if the study had been limited to transient effects. 

The cathode-ray oscilloscope, when provided with the 
slow sweep necessary for the very low frequencies en- 
countered, has proved to be an important and versatile 
adjunct in balancing work. Compared with electro- 
mechanical types of oscillograph, it is more convenient to 
use and reduces the time required for balancing because — 
the effect of an adjustment can be observed immediately. 


INTERFERENCE 


‘Crossfire between cables is not unusual where two or 
more cables land at the same point and, of necessity, may 
be laid with small separation between cables. Such 
interference is controlled readily by use of simple correc- 
tive networks at the cable stations. 

With the means now available for improved balances 
and for correction of crossfire, extraneous interference, 
mostly of natural origin, becomes, in general, the most 
important factor preventing further increases in speed. 
Natural interference is picked up in the shallow-water 
end section of cable and its magnitude, depending upon 
the depths and distances encountered, varies widely from 
cable to cable. 

Some improvement has been obtained by increasing 


_ the sending voltages which, until recent years, were re- 


stricted conservatively to about 50 volts. In the Western 
Union cable,system potentials of 90 to 120 volts are now 
in common use, and a much better signal-to-interference 
ratio exists. 
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Electrical Standardization and AIEE 


H. E. FARRER 


MEMBER AIEE 


THB irtiis HOR YS bof 

. standardization in the . 
AIEE goes back nearly 50 
years to the appointment in 
1898 of the first committee 
- on standardization. Over 
the ensuing half century, the 
AIEE has supplied cooper- 
‘ative leadership in setting 
the standards of electrical 
engineering, sharing the re- 
sponsibility of standardization with other national engi- 
neering societiés in related fields. One of the most 
momentous of its undertakings had its beginnings 30 
years ago when the Institute and four other national 
engineering societies formed the American Engineering 
‘Standards Committee, which developed into the present 
American Standards Association. A more detailed 
perspective of standardization history can be: gained 
from the accounts prepared for the 50th anniversary 
issue of ELECTRICAL ENGINEERING.}:? 

In the last two decades, the techniques of electricity 


have multiplied so prolifically that there now are many — 


more organizations interested in the development of 
electrical standards and in the industrial economy which 
depends upon them. While AIEE remains the leader 
in the field, co-operation has been the practice, and 
indeed is essential, if overlapping and duplication are 
to be avoided. With full realization of the many di- 
versified interests to be served, the AIEE endeavors in 
its standardization work to consider the interests of 
others, as well as itself, and to conduct its projects in 
such a way as to minimize changes when other organiza- 
tions join in the work. 


THE STANDARDS COMMITTEE—ITS FUNCTIONING 
AND ACCOMPLISHMENTS 


‘The Standards committee is one of the general com- 
mittees of the Institute, but, as much of its work is 
_ technical, the chairmen of the technical committees are 
ex-officio members of the Standards committee. The 
actual work of preparing or revising standards usually is 
assigned to co-ordinating committees, to special sub- 
committees, or to the technical committees concerned. 
The Standards committee further is empowered to 
refer projects to ASA sectional committees, joint com- 
mittees of AIEE technical committees, or joint com- 


H, E. Farrer, member of the AIEE headquarters staff since 1923, is secretary of 
the AIEE Standards committee, 
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The complexity of the diagram of Standards — 
committee procedures indicates that it is one 

of the busiest of AIEE committees. 
one of the most far reaching in influence is 
apparent from this concise assessment of the 
magnitude of the committee’s task in pro- 
moting uniform and sound engineering 
standards governing the applications of 

electricity. 


‘ 
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mittees of AIEE sid othen 
organizations. Reference - 
That it is 


however. 
-ordinating committees en- 


compass standards 
broader in nature than that 


falling within the scope of — 
p single technical committees. - 
The titles of the following co-ordinating committees 


indicate the sort of function they perform: 


Reference values for Standards. 

Standard voltages and currents. 

Surge testing and insulation. 

Basic principles for rating of electric machinery. ' 
. Basic theories and units. 

Interferences, sound and vibration problems. 


Besides synthesizing the data and work of the AIEE 


technical committees to eliminate duplications and 
inconsistencies, the co-ordinating committees make 
recommendations through regular Standards committee 
procedures to the ASA, the International Electrotech- 
nical Commission, and other standardization bodies for 
the purpose of bringing about maximum uniformity of 
standards for the whole of the electrical science and 
industry. The detailed work of reviewing standards and 
reports submitted to the. Standards committee for 
approval also i is done by the co-ordinating committees. 

Appropriate procedures for all AIEE groups involved 


in standardization work are laid down in the “AIEE 
Standards Manual” which has been revised within the 


past year. Interested members may obtain copies from 
Secretary H, E. Farrer at AIEE headquarters. An 
appendix to the manual, by Past President F. M. Farmer, 
sets forth the general policy of the Institute with respect 
to the development and publication of standards in the. 
field of electrical engineering. Failure to observe the 
procedures laid down in the Standards manual, for 
example, independent action on the part of AIEE tech- 
nical committees or committees within the Sections, is 
likely to lead to duplication of effort or inadequate 
representation of those properly concerned. Even 
though a technical committee clearly may be qualified 
to prepare a given standard, initiation, approval, and 
publication of such a project needs the auspices of the 
Standards committee. It represents the board of direc- 
tors in co-ordinating all Institute standards activity. 
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Figure 1. AIEE procedure in development of electrical standards 


The Institute’s committee setup, both the technical 
and Standards, responds quickly to the needs of the 
engineering field. Differences of opinion on technical 
matters, often resulting in long delays in more formal 
organizations frequently can be thrashed out with a 
minimum expenditure of man-hours. Progress is re- 
ported from time to time in ELECTRICAL ENGINEER- 
ING, and current publications are listed several times 
annually, so that a maximum dissemination of knowl- 
edge of AIEE standardization work among working 
engineers is effected. AJEE, therefore, must keep a 
vigilant eye on standardization needs and undertake 
through early action by the Standards committee to set 
up the necessary machinery to meet requirements as 
soon as conditions warrant. 

However, some standards matters, it generally is 
conceded, logically belong solely within the AIEE 
sphere of action. Examples of such projects are: the 
establishment of reference standards for temperature, 
pressure, and humidity; the development of standard 
_methods of testing (test codes) to permit equitable com- 
parisons of performance characteristics of electric appa- 
ratus within the limits specified in the standards. 

At present the Institute has in good standing more 
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than 50 published Standards, reports on proposed 
standards, test codes, recommended specifications, and 
guides to good practice. During 1946 the following 
standards, codes, and guides were approved: 

1. Revised edition of Standard 1, “General Principles Upon 


Which Temperature Limits Are Based in Rating of Electric 
Machines and Apparatus.” 


Standard 32, “Neutral Grounding Devices.” 

Standard 40, “Electrical Recording Instruments.” 
Standard 700, “Aircraft D-C Apparatus Voltage Ratings.” 
Report 6, ‘Pool Cathode Mercury-Arc Power Converters.” 
**Master Test Code for Resistance Measurements.” 
“Aircraft Electric Systems Guide.” 
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For an excellent illustration in which all phases of 
standardization development are embodied—basic de- 
velopment work by AIEE and the proper co-ordination 
of that work with related activities in other organiza- 
tions—reference can be made to present AIEE under- 
takings in the aeronautical field—a virgin field calling 

for the formulation of standards, test codes, reference 
limits—all now going forward in effective co-operation , 
with such other interested organizations as the Society 
of Automotive Engineers, the National Aeronautical 
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Standards Committee, the Aeronautical Board of the 


Navy Department, and the Aircraft Industries Associa- — 


tion of America. 

Regardless of which ane sponsors a standard, 
the Institute provides “a forum for the presentation of 
reports, papers, and discussions applying basic informa- 
tion for standards projects in the electrical field.””* 


ASA AND AIEE 


The ASA today is a federation representing more than 
100 national associations and government departments 
and 2,000 companies. Through it, the technical socie- 
ties, government, industry, distributors, labor, and 
consumers work together to obtain mutually satisfactory 
results. Not intended to be primarily a standards-making 
body, the ASA operates on “‘the basic philosophy that 
in order to have a standard labeled ‘American Standard’ 
it must be a matter of record that an affirmative con- 
sensus of all interests substantially concerned with its 
provisions has been attained.”’* 

ASA’s co-operative undertakings in general cover a 
wide variety of standardization which can be classified 
roughly as follows: Nomenclature (definitions, abbre- 
viations, letter symbols, graphical symbols); dimensional 
uniformity, quality specifications; methods of test, 
ratings of machinery and apparatus; safety provisions; 
process and operation standards; optimum number of 
sizes, types, and grades. 

Within ASA, standardization generally is carried on 
by sectional committees, composed of officially accredited 
representatives of the organizations substantially inter- 
ested in the projects. These committees are selected to 


insure a balance, so far as practical, between manu-- 


facturers, consumers, and general interests. They 
usually are supervised by administrative sponsors. The 
make up of the committees, as well as the content of 
any proposed American Standards, codes, practices, and 
so forth, developed by them, must undergo the rigid 


tests specified in detail in the rules of ASA as to com-. 


petency of the originating committees and acceptance of 
the developed projects by those chiefly concerned with 
their provisions. 


Although the ASA is ruled by a eetnes on which all — 


member bodies are represented, the work of the asso- 
ciation has expanded into so many fields that industry 


committees have been formed to co-ordinate allied 


projects. Most of the technical work of standardization 
is accomplished through these committees or sub- 
councils. AIEE, for instance, is most concerned with 
the projects of the Electrical Standards Committee. 
Other such committees are the Mechanical Standards 
Committee, the Building Code Correlating Committee, 
and the Safety Code Correlating Committee. 


Two other special procedures for obtaining approval 


as American Standards are available—existing standards 
method and general acceptance method. In the first 
instance any existing standard may be approved by 
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_ expiration of the probationary period, the project is 


ASA, if it is shown that it has the approval of those _ 4 
concerned with its scope and provisions. The second — 
method (general acceptance) covers simple projects 
where the setting up of formal committees is not con- — 
sidered necessary. Approval in such instances is ov 
tained by means of conferences of those concerned, 
supplemented by written acceptances. What i is called é 
the “proprietary method” is applied ‘to revision. of 
standards that have been approved by ASA. 

_ As stated previously, AIEE standardization machinery 
provides ‘a fairly informal means for doing, with mini- — 
mum effort, the spade work so necessary to proper — 
development of standards. When that task is accom- — 
plished in a given field, the question arises, “Should the — 
project be referred to ASA for further consideration and ~ 
action; if so, when?” The factors which govern that © 
decision vary so widely that no definite rule for actonts 
can be set down. When the project fits into the scope _ 
of an existing sectional comfinittee of ASA it usually is 
passed along immediately to the sectional committee. 
If, however, the proposed: standard, code, or guide ° 
covers an entirely new development, experience has 
proved it advisable to have AIEE publish it in pamphlet 7 
form, clearly indicating the status of the material — 
covered. By this means, industry can be advised of what 
is proposed, and every opportunity is given for obtaining 
suggestions and criticism within a stated period. Atthe 
if 
frequently ready for immediate formal action ey the 
Institute and ASA. ‘ 

With the growth of the ASA, the Institute? 's activity — 
probably has been greater rather than less: However, 4 
much of it is in co-operation with other bodies and in a 
sectional committees, and therefore is less conspicuous . 
as an AIEE project. Nevertheless, the AIEE as sponsor 
for many sectional committees bears a major portion of Be 
the burden of the work. =e 


INTERNATIONAL STANDARDIZATION | 


The necessity for pooling economic resources and inter- 
changing and co-ordinating equipment and supplies : 
forcefully impressed upon the Allied Nations during. 
World War II the great value of standardization, and to 
alleviate their predicament, the United States Standards 
Co-ordinating Committee was formed. Although the 
war ended before the committee was fully under way, 
it is continuing for an indefinite time, and its activity is. _ 
directed toward laying the foundation for postwar co- ~ 
operation in standards for international trade. 

In the history of international standardization, it is 
noteworthy that some of the earliest work was done in 
the electrical field. The AIEE has taken an active part 
in the work of the International Electrotechnical Com- | 
mission since its inception in 1906.4 This has been done 
not only through appointed representatives in various 
IEC committees dealing with electrical standardization, 
but also thtough the work of administering the secre- 
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tary’s office of the United States National Bariniine 
of the IEC, which the AIEE did for many years. 


After World War I the advantages of standardization 


for international trade’ came to be appreciated more 
‘widely, and the International Federation of National 
Standardizing Associations (ISA) was formed, including 
among its members the national standardizing bodies of 
22 countries. This organization consisted largely of 
American and European members, and: under the con- 
ditions of World War II its operations were suspended. 
In the fall of 1946 representatives of the standards 
associations of 25 countries met in London to set up a 
new international standards organization to be known 
as the International Organization for Standardization 
(ISO). Represented at the conference were: 19 Euro- 
pean countries; the United States, Canada, and Mexico; 
Brazil; China and India; South Africa; and Australia 
and New Zealand. Howard Coonley, of ASA, is to be 
the first president of the International Organization for 
Standardization, and its headquarters will be in Geneva. 


The suggestion has been made that the International 
Electrotechnical Commission may handle the electrical 
engineering sector of the ISO work, but the-relationship 


between ISO and IEC still has to be worked out. 


While the general plan is that ASA and the other 
national standardizing bodies will form suitable channels ~ 
for international co-operation, the relationships in 
specific fields, such as that of AIEE and other national 
engineering societies, is one of a number of things that 
remains to be clarified in the procedures of the new ISO. 
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RANSFORMER short- 
= circuit currents resul- 
ting from external system 
faults present a problem - 
for further standardization. 
For an external fault the ~ 
magnitude of symmetrical 
short-circuit currents in all 
windings of a transformer 
on the faulted system can 
be calculated readily, pro- 
vided the impedances of the system and the imped- 
ances between all windings of the transformer are 
known. For unbalanced faults such calculations are 
facilitated greatly by the well-known method of sym- 
metrical components, with both the transformer and the 
system replaced by their equivalent circuits. Informa- 
tion on short-circuit currents given by this process is 
somewhat oversimplified as a result of the implicit as- 
sumption that the vector sum of the ampere turns in all 
ns ee a re 2c Se 2 


Essential substance of paper 47-105, “‘Short-Circuit Requirements for Trans- 
formers,” presented at the AIEE North Eastern District meeting, Worcester, Mass., 
April 23-25, 1947, and scheduled for publication in AIEE TRANSACTIONS, 
volume 66, 1947. 


A. N. Garin is electrical engineer, General Electric Company, Pittsfield, Mass, 
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System faults impose a great variety of short 
circuits on the windings of 3-winding trans- 
formers. Unfortunately, the present Ameri- 
can Standard (C57) on short circuits is in- 
adequate and subject to misinterpretation, 
particularly in the case of line-to-ground 
faults on Y-connected windings of trans- 
formers provided with delta-connected sta- 
bilizing windings. . 


windings of a transformer 
remains equal to zero dur- 
ing the short-circuit tran- 
sient. Actually, the transient 
is quite complex and it 
would ‘be impractical to 
make allowance for com- 
plications in a routine cal- 
culation. 

A study of short-circuit 
currents in windings of repre- 
sentative transformers as a result of faults on representa- 
tive systems leads to the following conclusions: 


1. Under the most unfavorable conditions short-circuit currents 
in transformer windings resulting from unbalanced system faults 
are substantially equal to short-circuit currents caused by balanced 
3-phase faults. Thus, in an investigation conducted on the pessi- 
mistic basis of fully maintained line voltages and no external 
impedances whatever, there is no need of calculating any un- 
balanced faults, and complete information will be obtained from 
the much simpler calculation of balanced 3-phase faults only. 


2. Many autotransformers, and some 3-winding transformers, 
particularly those in which one winding is smaller than either of 
the others, if calculated on the basis of fully maintained system 
voltages, will be found to have short-circuit currents in some 
winding in excess of the accepted permissible limit of 25 times 
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normal load current, ‘which is based on the usual interpretation 


of the present ASA rules (C57 American Standards for Trans- 
formers, Regulators, and Reactors). The continued successful 
operation of these units suggests either the presence of sufficient 


system impedances, or large design safety margins, or both. It. 


would appear, therefore, that only in exceptional cases could 
there be any justification for specifying designs with the short- 
circuit requirements for any winding in excess of 25 times normal 
load current of that winding. 

3. Under representative conditions, unbalanced system faults 
result in considerably lower short-circuit currents in transformer 
windings than balanced 3-phase faults. ' This justifies the well- 
established practice of making the delta-connected stabilizing 
windings of Y-Y-connected transformers and autotransformers of 
smaller size than the main windings as the stabilizing windings 
carry short-circuit currents only’ during line-to-ground faults and 
‘do not participate in balanced 3-phase short circuits on the lines 
of the main windings. 


WITHSTANDING SHORT CIRCUITS 


The danger of short-circuit currents is in their thermal 
and mechanical effects, both of which are proportional 
to the ‘square of the magnitude of the currents, but in 
other respects follow different laws and depend on differ- 
ent design factors. ; 

Disregarding such secondary factors as eddy losses, 
absorption of heat by the surrounding insulation, and 
slight variations in initial temperature, the final tempera- 


ture reached by the copper depends only on the current ~ 


density during the short circuit and on its duration. 

. Mechanical stresses imposed on a winding by short- 
circuit currents have their maximum value during the 
first cycle of the current and diminish as the displace- 
ment of the current with respect to zero decreases with 
time; their magnitude for any winding depends on 
short-circuit currents in all windings of the transformer. | 
_. The magnitude, distribution, and direction of mechan- 
ical stresses in the windings carrying short-circuit cur- 
rents depend on the shape, arrangement, and configura- 
tion of windings, so that the same value of short-circuit 
ampere turns may result in entirely different forces if the 
windings are of different type or of different propor- 
tions. The ability to withstand these stresses is deter- 
mined by the structural characteristics of the windings, 
which must be known in great detail, inasmuch as a local 
deformation or distortion may be as fatal to the trans- 
former as a displacement of a complete winding. 


\ 


CONTINUOUS AND SHORT-CIRCUIT RATINGS 


It is perhaps natural to think that in a 3-winding trans- 
former with windings of different continuous kilovolt- 
ampere capacity, the maximum short-circuit kilovolt- 
amperes that each of the three windings is capable of 
withstanding would be approximately proportional to 
its rating. Broadly, on the basis of “everything else being 
equal,” that is not far from the truth. 

_ There is, of course, no definite relation between the 
continuous kilovolt-ampere rating of windings, which 
depend on their ability to dissipate heat, and what might 


772 


their inherent importance, but also because they are not — 


+ practice. The required rules should specify, however, 
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be called the short-circuit kilovolt-ampere ratings c j 
the same windings, which depend on their ability to 
store heat and to withstand mechanical stresses, Such — 
a definite relation could exist only on the basis of “every- 
thing else being equal’? which is seldom the case wit ar 
modern transformers. ~ ai ie 

In view of this, the practice of specifying the desired _ 
ability of a winding to withstand short circuit by giving — 
it a fictitious, or’real, continuous kilovolt-ampere rating _ 
should be abandoned, and the short-circuit rating should % 
be specified directly as so many kilovolt-amperes, or so — 
many times some reference kilovolt-amperes, for so 
many seconds. ‘ cal 


STABILIZING WINDINGS . 
Delta-connected stabilizing windings of Y-Y-con- — 
nected transformers deserve attention not only because of — 


covered specifically by the present American Standards. . 

Complete self-protection against line-to-ground faults — 
can be justified economically in exceptional cases only 
and, therefore, need not be the basis of a general specifi- 
cation. As demonstrated by the service record of many 
years on a great variety of systems, and as confirmed by 
fault current calculations for representative cases, the — 
usual 35 per cent capacity stabilizing winding is ade 
quate for most applications. The American Standar 
should legitimize and clarify this well-established design — 


the minimum permissible short-circuit kilovolt-ampere F 
rating of stabilizing windings and not their continuous 
kilovolt-ampere rating as, first, a continuous kilovolt-— 
ampere rating is not a reliable measure of the ability — 
to withstand short-circuit currents, and second, there. q 
can be no justification for designing a winding for con- — 
tinuous loading when such loading is either impossible — 
or not required. oo 
For autotransformers the practice has been to provi 
stabilizing windings equal to at least 35 per cent of the 
equivalent size of the autotransformer windings. As fot 
transformers, the ASA rules should give this minimum — 
size in short-circuit kilovolt-amperes and not in continu- — 
ous capacity kilovolt-amperes. As the equivalent size oft 
an autotransformer is always smaller than its output rat- _ 
ing, the minimum short-circuit rating of stabilizing wind- — 
ings in autotransformers will be smaller than in trans- 
formers of the same output rating. . i? 
Obviously, all the standards can do is to indicate the — 
minimum short-circuit rating for stabilizing windings 
consistent with good design practice. They cannot 
attempt to specify the short-circuit rating actually re= 0m 
quired in a given case. This decision must be left to a 
application engineering. ue 3 ue ; 
While it is true that in autotransformers the per cent > 
reactances between the stabilizing windings and the Y- , 
connected windings, based on the output | kilovolt= § 
amperes of the unit, are usually much higher than in 


, 


¢ 
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Pesitociers the resultant rected in fault currents in 
many cases may be insufficient to justify the reduction in 
the minimum size of stabilizing windings indicated by 
the present practice. Because of this, short-circuit rat- 
ings of the stabilizing windings of autotransformers 


should be given special attention. 
PRESENT ASA RULES 


The present ASA rules are clear when applied for bal- 
anced 3-phase short circuits on 2-winding transformers. 


They are subject to misinterpretation and may be actu- 


ally misleading ‘when applied for 3-winding units, and 
particularly for unbalanced faults on units with stabiliz- 
ing windings when these windings have no definite con- 
tinuous kilovolt rating. 

The very title of the rules, “Permissible Duration of 
Short Circuit,” suggests that they are based primarily, if 
not exclusively, on thermal considerations, an attitude 
that may have had some justification at the time when 
the rules first were formulated because of relatively high 
current densities then in use. 

If the reader stops at the end of the first paragraph of 
the rules, just before the tabulation, and ignores for the 
time being the reference to the time periods, he gets the 
impression that a stabilizing winding, being a part of a 
transformer, must be capable of withstanding any kind 
of a fault at the terminals of Y-connected windings, with 
‘maintained voltage “on all aap intended for con- 
nection to external sources of power.”’ But the framers of 
the rules meant something else, as indicated by the tabu- 
lation following the first paragraph. The important 
point for present purposes is that, apparently, when the 


impedance is less than four per cent, the windings of a 2-: 


winding transformer are not required to withstand more 
than 25 times rated current. What justification is there, 
then, to expect the stabilizing winding to be capable of 
withstanding more than 25 times its rated current? 
- The term “rated current” itself is not very clear. 
What is to be taken as rated current for transformers 
with various increased kilovolt-ampere ratings, by means 
of supplemental methods of cooling? What should be 
taken as rated current of a stabilizing winding without a 
continuous kilovolt-ampere rating? 

Line-to-ground faults and stabilizing windings are 
ignored completely, as the stabilizing winding during a 
line-to-ground fault cannot be identified either as an 


excited or as a short-circuited winding in the ordinary’ 
meaning of these terms. The assumption the rules make. 


that the maximum possible current in a winding neces- 
sarily will flow when this winding is short-circuited and 
the other windings are excited is incorrect. 


The rules, as written, are concerned only with the | 


duration of the fault and do not cover specifically the in- 
stance when the current in some windings during some 
conditions of short circuit is larger than 25 times normal. 

In the concluding paragraph one wonders why “the 
cumulative detrimental effects of successive severe short 
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circuits” are worse for autotransformers than they are 
for transformers, and why the recommendation on the 
use of current limiting reactors—assuming that such 
recommendations belong in ASA Standards—should be 
limited to autotransformers if the Standards do not re- 
quire the windings of transformers to be capable of with- 
standing more than 25 times rated current. 


RECOMMENDED. REVISION 


The intention of the revision being suggested is not to 
alter the spirit of the present ru'es, but only to clarify 
them and thus reduce the possibility of misinterpretation 
when the rules are applied to multiwinding trans- 
formers and autotransformers, and for unbalanced, as 


well as balanced, short circuits. The following revision 
is suggested: 


1. Transformers shall be capable of withstanding, without injury, 
short circuits on any external terminals with rated line voltages 
maintained on all terminals intended for connection to external 
sources of power, provided 


(a). The magnitude of the symmetrical current in any winding of the transformer 
resulting from the external short circuit does not exceed 25 times the base current 
of the winding (see 2 and 3). 


(6). The duration of the short circuit is limited to the following time periods: 


Symmetrical Current 


Time Period 
in Any Winding ‘ 


in Seconds 


* 14.3 or less times base current 


Intermediate values may be determined by interpolation. The initial current is 
assumed to be completely displaced from zero. ° 


2. The base current for any winding is equal to its rated current, 
except as noted in 3. 


For self-cooled transformers with increased kilovolt-ampere ratings obtained by 
supplementary cooling means the base current shall be taken at the self-cooled 
rating. 


3. In the following special cases the base current for the winding 
specified may be larger than its rated current: 


(2). For multiwinding transformers the base current for any winding provided 
with external terminals; and for a delta-connected stabilizing winding without 
external terminals, shall not be taken at less than 35 per cent of the kilovolt-ampere 
rating of the largest winding of the transformer. 


po 


(4). For Y-Y-connected autotransformers;: 


1. The base current for a delta-connected stabilizing winding, with or without 
external terminals, shal] not be taken at less than 35 per cent of the equivalent 
transformer kilovolt-amperes of the autctransformer windings which is equal to 1/2 
(total kilovolt-amperes of series winding plus total kilovolt-amperes of the common 
winding), where total kilovolt-amperes of each winding is given by the product of 
the maximum voltage times the maximum current of the winding. 


2. The base current for the common winding shall be equal to the maximum 
current in the common winding when carrying any simultaneous loads authorized 
by the nameplate. 


3. The base current for the series winding shall not be taken at less than 35 per 
cent of the kilovolt-ampere capacity of the common winding or of the delta-con- 
nected winding, whichever ong is the larger. 


4. The combined impedance of transformers and directly con- 
nected apparatus shall be considered as limiting the short-circuit 
current of transformers which are connected in series with other 
apparatus possessing inherent impedance, located only a few 
feet from the transformers, and so connected to them that there 
will be no practical possibility of the loss of this additional series 


‘impedance. 
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Electrometallurgy in Canada 
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YDROELECTRIC developments in Canada have 
provided an abundance of low-cost electric 
power, which has encouraged the use of electricity for 
metallurgical operations, particularly those in which 
large amounts of power are consumed. Other types 
of fuel are being replaced by electric heat where economy 
of operation is a major factor. 


STEEL STRIP ANNEALING 


In the manufacture of tin plate and black plate, coils 
of steel strip are passed through a cold reduction mill 
in, which the thickness is ; | 
reduced. Resultant severe 
cold working sets up very 
high stresses in the strip 
and modification: of the 
metal structure by anneal- 
ing is necessary before fur- 
ther satisfactory processing 
can be accomplished. This | 
annealing can be per- 
formed by heating the strip | 
in excess of 1,200 degrees 
Fahrenheit. ae 
- Common practice has 
been to anneal such strip in 
coils in batch-type furnaces, 
but at the plant of Do- 
minion Foundries and Steel, Ltd., Hamilton, Ontario, 
a continuous-strip annealing furnace has been installed 
which for some applications produces a superior product 
and which, in addition, enables much quicker handling ' 
of special or emergency orders. Figure 1 shows this 
furnace which is best described as a tower type and is 
the only one of its kind in Canada. Speed of the strip 
through the furnace may be varied by Ward Leonard 
control of the master pinch rolls at the exit end. For 
simplification of furnace operation temperature controls 
are set at a given value and the speed is the only variable 
which is regulated to give the metallurgical results 
desired. Heating units in four vertical chambers are 
controlled in 11 separate zones by “on-off? contactor 
operation, actuated by temperature control instru- 
ments. The total connected heating load is 1,680 kw. 


power. 


furnaces. 


Essential substance of paper 47-138 “Electric Furnace Practice in Canada,” pre- 
sented at the AIEE summer general meeting, Montreal, Quebec, Canada, June 
aa we and scheduled for publication in AIEE TRANSACTIONS, volume 
66, 1947. 


J. L. Balleny is with the Canadian General,Electric Company, Ltd., Toronto 
Ontario, Canada. *e 
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Many metallurgical manufacturers in Canada 
have taken advantage of the tremendous 
hydroelectric developments there which pro- 
vide an abundance of low-cost electric 
Fuel combustion heat is being re- 
placed by electric heat for such processes as 
annealing and wire patenting, and more 
electric power is being used in induction 
heating for forging and hardening, regula- 
tion of smelting furnaces, and in electric arc — 
Electric heat has allowed short 
time cycles, automatic operation, and has 
provided uniform results consistently. 
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To prevent oxidation or discoloration of the sheet 
through oxidation, the furnace chambers are provided © 
with a partially combusted gas atmosphere. Total 
power and heating consumption on typical runs has | 
averaged as low as 157 kilowatt-hours per ton annealed. — 


WIRE PATENTING eae ; 


Medium- or high-carbon steel wire, following drawing 
operations, is usually “patented” to give the ‘proper — 
microstructure to enable further drawing or to make it 
satisfactory for general use. ‘This process requires the — 
. . the wire to be heated uni- — 
formly to a temperature of — 
1,550 degrees Fahrenheit, — 
followed by a lead quench ~ 
or an air-cool. +a 

At one plant of the Steel 
Company of Canada, Ltd., — 
in Hamilton, Ontario, there 
is installed a continuous — 
wire-patenting equipment. 
Heat is generated in the © 
wires by passing through 
them a heavy current at low 
voltage. The temperature 
reached by the wires before 
being quenched is deter-~ 
; mined by the voltage ap-— 
plied, the distance between contact points, and the wire | 
speed. This equipment is built to handle 16 lines of wire 
in parallel, with a production capacity of 3,000 pounds 
of wire treated per hour. Power for heating is fed to 
the wires through a contact bath at the ingoing end, and _ 
through a lead quench bath at the other end. The — 
contact bath is maintained at a temperature of 1,000 
degrees Fahrenheit by 129 kw of immersion-type heating . 
elements and is supported on a movable structure to 4 
regulate the current flow. While traveling between 
the two lead baths, the wires become progressively 
hotter until the moment they dip into the quench bath. _ 

The temperature of the lead quench bath is main- 
tained between 700 and 1,100 degrees Fahrenheit, de- 
pending upon the properties desired inthe finished wire. 
This quench bath is equipped with 291 kw of immersion _ 
heaters to maintain its temperature, and also has a series : 
of cooling tubes at the incoming end of the bath to carry 
away excess heat given up by the hot wires. Both 


heaters and the cooling tubes are automatically con- : 
trolled. | 
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heat-treating of aluminum 


speeds. 


The powersupply for heat- 
ing the wires is controlled, 
within plus or minus one- 
half volt, through an induc- 
tion voltage regulator actu- 
ated by a controlling volt- 
meter. The proper voltage - 
to give required wire tem- 
perature must be determined 
from optical pyrometer 
readings whichare tabulated 
for different wire sizes and 
Such voltages are 
of the order of 40-80 volts © 
with transformer coils in 
parallel and 80-150 volts 
with coils in series. Cur- 
rents vary from 7,500 down 
to 2,270 ampereson different 
taps. This method of resist- 
ance heating further assures 
a uniformly heated product 
so that duplication of results 
is simplified. 


ALUMINUM HEAT- 
TREATMENT 


Installations of electric 
furnaces in the aluminum 
industry in Canada exceed 
30,000 kw and various types 
of electric resistance furnaces 
are utilized in melting, 
holding, preheating, and 


and its alloys. A typical 
furnace used for heat treat- 
ing aluminum alloy sheets is 
a vertical-draft air heat- 
treating furnace which is 


Figure 1. 


’ box-shaped, post-supported 


_water tank below the furnace. 


over a quench tank, and~ 
equipped with drying 
chambers, a trolley system 


for handling load, and a horizontal door i in the bottom, » 
and which can accommodate sheets 28 feet long by 6 


feet wide. The load is raised into the furnace, heated 
to the desired temperature, and held at this temperature 
until assured of equalization, then fast-quenched in the 


moved into the drying chamber for removal of water. 
The electrical capacity is 760 kw, divided into four 
control zones. Heating elements are mounted on the 
inside walls of the furnace, with steel baffles in front of 
them for guidance of convected air. Heat is transferred 
from elements to the load by means of six axial-flow 
fans located in the roof of the furnace, which provide 


Aucust 1947 


Following this, it is 
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‘Continuous steel strip annealing furnace rated 1,680 kw, installed at Dominion 
Foundries and Steel, Ltd., Hamilton, Ontario, Canada i 


View of furnace from outgoing end 


the high-speed air circulation necessary. This equip- 
ment has a capacity of 50,000 pounds of aluminum-alloy 
sheets per 24-hour day, heating to a maximum tem- 
perature of 1,020 degrees Fahrenheit. Control is by 
potentiometer-type controllers actuated from thermo- 
couples located in the air stream. 

White malleable iron, as cast in the foundry, is ex- 
tremely hard and brittle, and is not suitable for com- 
mercial applications until its physical properties have 
been changed by annealing which imparts to the metal 
strength, ductility, and the ability to withstand con- 
siderable distortion. Three distinct stages in annealing 
are: preheat, soaking at temperature. and cooling. In 
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Figure 2. Schematic layout of continuous strip annealing 


furnace indicating path of strip through furnace 


the preheat stage the castings are brought up to a 
temperature in excess of 1,750 degrees Fahrenheit. 
During the soaking period they are held at this tem- 
perature for a sufficient time to alter partially the 
structure of the metal. Slow cooling . through the 
critical range further alters the structure of the metal. 
Prior to the adoption of electrometallurg gy in the 
heat-treating of malleable iron, the’ “process was carried 
. out in fuel-fired ovens, which resulted in a prolonged 
annealing cycle requiring five days or more, whereas 


‘now with electric annealing equipment it may be ac-. 


complished in 32 hours or less anes on material 
_ composition, ss st : 
Continuous-type Hiecwic furnaces “are in general use 


i, att AE 


Figure 3, Motor-generator-type 9,600-cycle 125-kw induction 
heater for heating drill bits prior to hardening 
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for this application. Castings are loaded on trays, which 
are pushed progressively through the heating chamber, — 
fast cooling section, and slow cooling section to the exit 
end. The respective lengths of these various furnace ‘ 
sections are designed to suit the cycle required. 
jobbing plants which are required to produce different 
metal analyses for different applications, a more flexible ; 
furnace arrangement is desirable, so that heating and 
cooling cycles may be varied. With the type of anneal — 
ing cycle described, this can be accomplished by utilizing 
two furnace chambers and transferring the loads quick} 
during the fast cooling stage. The power consumption ¥ 
for a typical load averages 275 kilowatt-hours per ton. _ 


“INDUCTION HEATING — ae 


The development of detachable drill bits has revolu-_ 
tionized the mining industry and millions of them p 
month must be forged and heat-treated. Thompson — 
Products, Ltd., St. Catherines, Ontario, have found that — 
a 9,600-cycle induction; heater can be utilized for both 
forging and hardening the bits. For hardening as 
illustrated in Figure 2, bits are loaded into one end of a 
quartz tube through which they are pushed by a re- — 
ciprocating arm. The heating coil is of multiturn — 
constru tion wrapped closely around 18 inches of the — * 
quartz tube. The next 22 inches of the tube is used for — 
soaking .the bits and they emerge at a uniform tem- 


- 


Figure 4, Motor-generator-type 9,600-cycle 125-kw induction 
heater for heating drill bit slugs prior to forging 
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perature of 1,500 degrees Fahrenheit. Bits are removed 
individually from the tube by an operator and stood 
upright on a conveyer passing through a water bath 


_with the cutting face immersed to a depth of only one- 


_ quarter inch, to control the hardness pattern. 


_ generator equipment in a dust-free location. 


When 
putting bits through this heater at the rate of 20 per 
minute, each weighing from four to five ounces, the 
power required is 40 kw. 

Because the hardening operation on these drill bits 
is the last operation performed on them, the equipment 
can be located at the end of the production line. The 
forging process, however, is accomplished in the early 
stages of manufacture in a part of the plant where 


smoke, heat, and dirt are usually prevalent. This type 


of induction heating equipment permits the location of, 


the.work station where desired and. leaves the motor 


Power 
connection to the work station is made through special 
noninductive cables run through copper sheathed ducts 


to minimize losses. 


The operation illustrated in Figure 3 is similar to that 


_of heating prior to hardening. The slugs are fed inter- 


mittently through a tube and individually removed for 


AMPLIDYNE 


ELECTRODE 
GENERATOR 


- MOTOR AND 
WINCH 


RESISTOR 
CONTINUOUS REGULATION 


Figure 5. Simplified circuit’ diagram of automatic Pheer 


regulator 


transfer to the forging press. 
uniform cross-section, they do not require additional 
time for temperature equalization but heat up uniformly 
in a tube 14 inches long which is surrounded by a multi- 
turn coil. With a production of 11 slugs per minute, 
the power demand i is 30 kw. 


Figure 6. Three-phase electric-arc melting furnaces 
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Since these slugs are of | 


REGULATION OF MELTING FURNACES 


Electric arc melting furnaces are in general use 
throughout industry today and development work has 
been concentrated on improving their stability and re- 
ducing power surges. At the Ford Motor Company 


plant in Windsor, Ontario, an amplidyne control has" 


been applied to one of their melting furnaces which 
has been shown to give smooth performance under 
optimum operating conditions. , 

For best operation of an arc furnace, the regulator 
must utilize both arc voltage and arc current to control 
the ele¢trode movement, which in turn varies the power 


‘input. Contact-making regulators have been built 


which operate on this combined principle, but the 
amplidyne method accomplishes the same functions in 
a smoother manner without utilizing any circuit-breaking 
devices. Figure 4 shows how this type of control is 
applied to the furnace circuit. The output of the arc 
current transformer is rectified and passed through a 
resistor. The voltage across this resistor is then pro- 
portional to arc current. The reference voltage to 
balance against this current-produced voltage is set 
up from a rectifier across the arc voltage, which is 
reasonably constant during normal operation. The 
net voltage unbalance between the two is applied to the 
amplidyne field, and the amplidyne output is applied 
to the electrode motor. High sensitivity results from 
the fact that a small voltage unbalance is arranged to 
excite the amplidyne to give full electrode motor torque. 
Any slight change in arc current thus promptly moves 
the electrodes, the amount of motion usually being 
small with overshooting practically eliminated. 

Some of the advantages which have been reported 
with amplidyne control are: no hunting of electrodes, 
smoother power curve, lower maintenance, and less 
electrode consumption. Better quality low-carbon alloy 
steel has been produced because the reduction in elec- 
trode wastage has minimized the carbon addition to the 
charge. 


ALLOY STEEL MELTING 


A typical installation of electric arc melting furnaces, 
utilized in the manufacture of alloy steels, is shown in 
Figure 5. These two furnaces are installed in the plant 
of Fahralloy Canada, Ltd., Orillia, Ontario, one being 


rated 500 pounds per hour and the larger one 1,500 


pounds per hour. 


Monthly records of operation show that the average 
energy consumption when melting alloys is in excess 
of 650 kilowatt-hours per ton. During the early stages 
-of melting, before a steady arc is established, the demand 
fluctuates widely. However, when the melting process 
thas steadied down, the demand stabilizes at approxi- 
‘mately 350 kilovolt-amperes for the 500-pound furnace 
and 750-kilovolt-amperes for the larger furnace. 


As new metallurgical processes develop, there is an 
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been shown that time cycles may be shortened, automatic 


industry to add carbon black to rubber in order to 


ventional amplifier circuits. 


ar th pao) eo i= ae 


Ps 


ever-increasing tendency to consider electric power as. 
the sole source for heating whether in the form of re- 
sistance, induction, or salt-bath furnaces—since it has 


operation more readily applied, and more uniform — 
results consistently secured. 


Electrically Conducting Rubber 
For years it has been common practice in the rubber 


improve mechanical properties such as increasing the — 
wear resistance and strength. The United States Rubber — 
Company now is utilizing the properties of carbon as an — 
electric conductor in making a rubber product designed © 
to carry current. = 
By adding enough carbon black, the normal re- * 
sistivity of the rubber is reduced to a point where the — 
rubber becomes a conductor. It still has considerable S 
resistance but is no longer an insulator. This material — 
promises to have important uses. Two such uses are 
reported in the June 1947 issue of Electrical Manufacturing. — 
One of these is in a phonograph pickup, recently — 
introduced by the Admiral Corporation for its line of — 
radio phonographs. The mechanical vibration of the — 
needle as it moves through the record ,grooves is trans- — 
mitted to the rubber element and acts to contract or 
expand it. This contraction and expansion causes a — 
change in the electrical resistance of the element, and — 
this change is translated into an electrical impulse — 
bearing intensity and frequency to match the volume x 
and tonal pitch of the recorded sound. The electrical — 
impulses are transmitted and amplified through con- 
Frequency response is — 
said to be flat over a range of 10,000 to 50 cycles per 
second within three decibels. Accelerated life tests 
indicate a minimum of two years service. | 
The other use described is that of providing heat for — 
homes. By making the conductive rubber into sheets — 
and applying the sheets to the ceilings of a house, it 
has been found that enough electric energy can be put — 
through the rubber resistors and radiated as heat to 
maintain a house at comfortable temperature levels 
all winter under favorable conditions. The limiting _ 
factor in such an application is the temperature of the — | 
rubber, which, for long life, should not be over 120 
degrees Fahrenheit. In a test installation in a house in _ 
Knoxville, Tenn., this limitation permitted an output _ 
of about 20 watts per square foot from the conducting | 
rubber sheet. The electrified ceilings heat 6,384 cubic _ 


feet of space. There are 588 square feet of conductive — 


and 4 by 4 feet. The heating system has an installed 


P 
rubber in the ceiling in panels measuring 2 by 4 feet 2 
| 
capacity of 11,160 watts at 220 volts. 
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‘An A-C Vehicle Generating System 


ALBERT D. GILCHRIST 
ASSOCIATE AIEE ; 


ECENT development 
and popular use of 
mobile 2-way radio equip- 
ment has demanded special- 
ized wide speed-range high- 
output electric power sys- 
tems. The war period de- 
manded work on all types of 
wide speed-range d-c generating systems for automotive, 
marine, and aircraft applications, and during this time a 


rectified a-c system was developed. A comparison be- 


tween a police car type d-c generating circuit and a rec- 
tified a-c system is presented. 


D-C GENERATOR LIMITATIONS 


Wide speed-range operation is a prerequisite for gen- 
erators used on variable speed engines. Mechanical 
limitations arise in securing the windings of the armature, 


design of the commutator, and selection of the bearings, 


and cooling presents a problem with slow-speed ma- 


chines. Commutation is the main speed limiting char- 


acteristic. Reactance voltage varies directly with speed, 
load current, number of poles, number of commutator 
bars, and with the square of 
the turns per armature coil. 
Thus, generators for low- 
speed performance with high 
number of turns per coil in 
the armature windings give 
short brush life at high speeds. 


FIELD 
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A-C SYSTEM 


The rectified a-c generat- 
ing system comprises alter- 
nator, rectifier, and regula- 
tor circuit (Figure 1). Alter- 
nating current is generated 
by a 3-phase Y-connected 
-12-pole alternator (Figure 2), 
thesliprings of whichare out- 

- side the bearing and isolated 
in a chamber which protects them from contamination 
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thereby making the generator practically explosionproof. | 


The rotor (Figure 3) consists of two similar 6-legged 
forgings making parallel magnetic paths excited by a 
single coil. Simple assembly and strong construction 


Essential substance of a paper, ‘‘Modern Vehicle Generating Systems,” presented 
at the AIEE Cleveland Section prize paper meeting, January 10, 1947. 


Albert D. Gilchrist is chief engincer, The Leece-Neville Company, Cleveland, Ohio, 
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Wide speed-range operation is essential for 

vehicular generating systems, and only d-c 

machines have been practical to date. 

alternator-rectifier system with high output 

and efficiency comparable with the d-c system 
is presented. 


le ALTERNATOR —>}¢— ORY PLATE —rl4——_____— VOLTAGE REGULATOR ———————>| 
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make the rotors suitable for 


1-turn machine - formed 
coils of the stator can be 
delta-connected. However, 
the Y-connected circuit is 


An 


: used for lower speed perfor- ’ 


mance. 

A voltage regulator, current limiter, and load relay 
comprise the system’s control unit. Response to the d-c 
output from the 3-phase full-wave bridge-type mag- 
nesium—copper-sulphide rectifier effects control by vary- 
ing the alternator rotor current. The load relay is ener- 
gized through the ignition switch and protects the bat- 
tery from being discharged by the small rectifier leakage 
current. In operation the control unit (Figure 1) voltage 
regulator element primary coil establishes flux to offset 
mechanical spring tension, and asecondary coil maintains 
the armature vibrating at a high frequency. A low 
point-resistance shunts the first set of operating contacts 
over a fair portion of the speed and load range of the 
generator. re 
' When a resistance greater than this value is re- 
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Figure 1. Rectified a-c vehicular generating system schematic diagram 


quired to control the system, the regulator armature 
stops vibrating on the first contact and transfers to the 
second grounded contact, thereby collapsing the alter-* 
nator rotor field to the value needed to maintain the 
correct rectifier output voltage. The current limiter coil 
in series with the load circuit establishes flux which off- 
sets spring tensiom controlling its armature. Overloads 
cause the armature to vibrate introducing resistance in 
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-high-speed application. The 


- 


Figure 2. Vehicular 3-phase Y-connected 12-pole 7-volt 60- 
ampere alternator 


Figure 3. Alternator rotor consisting of two 6-legged forgings 


the rotor field circuit to limit output current to a safe 
_ maximum value. 


PERFORMANCE 


The alternator-rectifier system develops rated output 
of 60 amperes at a much lower speed than the d-c sys- 
tem. Grease lubrication has not been satisfactory for 

- continuous operation above speeds of 10,000 rpm, thus 


the bearings limit the maximum alternator speed to 12,-_ 


000 rpm which is normally a transient operation. The 
alternator frequency ranges from 70 to 1,200 cycles per 
second, although the rectifier may be operated up to 
3,000 cycles per second. Efficiency characteristics. for 
the magnesium-copper sulphide rectifier are lower than 
for more expensive rectifiers, and over-all efficiency for 
the alternator-rectifier, a maximum at slightly under 50 
per cent, is slightly lower than for a d-c generator. . 
Figure 4 compares the performance of a d-c generator 
and.an alternator-rectifier system. The d-c system has a 


780. 


LOAD —AMPERES 
oS 
(2) 


voltage he desires. Analternatormay ‘be used for a greater 
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Figure 4. Comparison of d-c generator and alternator-recti- “I 


fier i isa performance ; 


slightly lower cut-in speed, but ee afeceataeieenane i 
system shows a greater output over a much wider speed 
range. . At engine idle speed the new system has approxi- 


mately double the UE of the d-c system. — ‘ 


CONCLUSIONS 


The higher efficiency of the alternator faker it means 
to design machines with greater output for lower speeds 
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than d-c generators operating with the same temperature — E 


rise. The a-c generator provides a convenient source of 
power for heating and lighting loads. It places at the 
automotive engineer’s disposal any value of alternating 


number of applications because it can run in either rota- 
tion or use a delta connection to gain output currents of 
1.732 times the present values. Performance of the delta 

circuit has higher minimum speed characteristics but 
in many applications this is not important. The same 
basic alternator may be used in both 6- and 12-volt 
systems with only a change in rotor coil required by the 
voltage regulator design. Cooling of the rectifier de- 


mands attention, but this is not too difficult because _ 


practically all engines have cooling fans, and the rectifier 
can be mounted in the carburetor intake air filter. 

Ideas have been considered for the d-c generator to 
improve its performance and to adapt it to the more ex- 
acting requirements of present-day vehicles. Interpole - 
design generators will increase the speed range by off- 
setting the change in reactance voltage with load, how- 
ever, not as good results as one would expect are ex- 
perienced, because the low speed of a shunt generator is 
increased to offset the voltage drop in the series windings: 
and good commutation is very critical to maintain at 
high speeds under weak main field excitation. Con- 
stant speed drives or gear boxes are costly and difficult 
to lubricate. A step-up gear box and slipping clutch 
arrangement may be usable for low output generators, 
but seriously reduces the, over-all efficiency when trans- 
mitting the generator torque with a wide difference be- | 
tween the input and the generator rpm. After reviewing - 
these facts the alternator-rectifier system was chosen as 
being the best wide-speed-range high-output source of — 
a-c and d-c power for vehicles of the future, 
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Military Communication Equipment 
| Observed at Winter ‘Tests. 


BSERVERS were in- 

vited to attend the win- 
ter task force test at Camp 
McCoy, Wis., by General 
Jacob Devers, commanding 
general of the Army Ground 
Forces, through R. C. Cos- 
grove, president of the Radio 
Manufacturers Association 
and J. Elmer Housley 
(F ’43) president of the 
ATEE. Many different classes of ground force equip- 
ment were tested during the operation of Task Force 
“Frost” but the following comments are confined to 
electronic and communication equipment. 

The purpose of the test was to determine suitability 
and operation of equipment under heavy winter condi- 
_ tions during simulated combat. Not only were actual 
operations scrutinized, but such considerations: as suit- 
ability of spares, packing cases, and operator efficiency 
under the climatic conditions encountered were studied. 
Actual tests were conducted both with equipment issued 
and operated through normal channels, and with defi- 
nite established test routines under the jurisdiction of 
fully qualified technicians. Several factors which ap- 
peared to mitigate the tests were the need for haste 
in planning, lack of familiarity with equipment by 
operating personnel, preponderance of mild weather, 
and developmental nature of some of the equipment. ° 


TEST CONDITIONS 


_It must be borne in mind that operating personnel are 
not engineers. The majority of men who operated this 
equipment were trained by the Army and knew what 
was expected of them and_the equipment which they 
‘were operating. In the field almost everything must be 
done outdoors or in a small tent with a very limited 
amount of tools, light, and heat. When equipment is in 
operation, the operator is in a vehicle, or tent, or in the 
open where he, of necessity, must wear heavy clothing 
and mittens. This, to an.extent, limits his freedom of 
movement and ability to manipulate controls. 

Efficiency of personnel under extreme cold conditions 
deteriorates rapidly. This appears to be true in spite of 
the excellent clothing furnished, and it is unreasonable to 
expect that additional precautions or maintenance are 
observed over that for normal conditions. On the con- 


Based on reports of M. R. Johnson, section engineer, government equipment, 
General Electric Company, Syracuse, N. ¥.; S. W. Jucius, engineering depart- 
ment, radio division, Stewart Warner Company, Chicago, Ill.; and R. B. Zechiel 
of The Rauland Corporation, Chicago, Il. 
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Task Force ‘‘Frost” operations during the 
months of January and February 1947 at 
Camp McCoy, Wis., were observed by 
representatives of several companies. 
pose of the task force was to service test 
items of equipment under heavy winter and 
simulated combat conditions. 
and recommendations for improvement of 
the equipment tested are included. 


Military Communication Equipment 


- trary, it isprobable that fewer 
precautions and less main- 
tenance are executed. 

With few exceptions, all 
of the electronic equipment 
used was designed for the 
ground force function. Some 
equipment which did not 
function _properly was still 
classified as in the service test 
stage, and corrections will 

be made before such equipment is accepted and adopted 

as standard. An important factor to keep in mind is 
that a successful mission does not necessarily mean that 
equipment is not faulty and requires improvement. 


Pur- 


- Observations 


CONSTRUCTION DEFICIENCIES 


Among the failures observed. was the loosening of a 
combat antenna gooseneck for set SCR-300. In this 
particular antenna the whip must be flexible to with- 
stand striking obstructions as the operator moves through 
dense underbrush. Antenna mast bases MP-65, if im- 
properly lubricated, becomes so stiff from internal rust- 
ing that the mast sections buckle when they strike an 
obstruction rather than being permitted to bend dows 
by the base. j 

Cords and cables, broken at the point where the cortle 
age enters the plug, were observed. It is believed thata 
type of molded cable and plug combination would re- 
duce this difficulty considerably, although it is virtually 
impossible to repair one which has failed unless some 
small easily applied type of vulcanizing outfit is available. 
Relatively simple instructions concerning the operation 
of a vulcanizing unit should make possible field repairs 
of high quality with a minimum number of failures in 
the vulcanizing operation. A “gripe” of operating 
personnel is the number of interconnecting cables on 
equipment which must be knocked down for transporta- 
tion. The number of these cables should be held to an 
absolute minimum as they continually are being lost: or 
misplaced, especially in snow. 

Plugs used for microphone, key, and ficndnonet con- 
nections were observed to have been broken off because 
of impacts sustained while the plugs were inserted in the 
jacks. In. addition to breakage of these plugs, difficul- 
ties were encountered due to warping of insulation. It 
seems improbable that this distortion of insulation is the 
result of cold, but it is probable that equipment was laid 
too close to a stove, causing softening of the insulation 
and consequent warping. Heat distortion accompany- 
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ing cold weather operations might be passed over easily 
in development of new equipment, therefore this point is 
emphasized. 

Much of the equipment requires removal of too many 
small screws when equipment requires service, and main- 
tenance personnel’ would like to see a simplified system 
of marks for standard parts as to actual value so substitu- 
tions can be made from limited supplies. 


OPERATING DEFICIENCIES 


Personnel of the task force reported two types of micro- 
phone failures—freezing of the transmitter and sticking 
of the press-to-talk button or butterfly switch. Micro- 
phones of the 7-77 type were reported to have frozen up 
even though protected by oiled silk covers issued as 
standard protection. The button on the 7-77 micro- 
phone was recommended as being convenient to operate 
with mittened hands. Head sets of the HS-30 type, 
which have rubber ear inserts, are disliked because they 
are uncomfortable and they completely shut out ambient 
noise. Operators who had combat duty reported that 
they are more interested in weak ambient sounds which 
might indicate the approach of an enemy, than in most 
of the signals received on the head set. Another opinion 
which was prevalent concerning comfort was that insufhi- 
cient attention had been given to the problem of weight 
distribution in carrying harness for man-packed radio 


equipment. It would appear that a fairly wide latitude: 


of adjustment to accommodate variations in individuals 
should be provided. Reduction in size and weight re- 
quired for a given degree of performance was pointed out 
as being one of the greatest problems to be overcome in 


the design of new pack sets, therefore everything that can» 


be done to accomplish this reduction without impair- 


ing dependability should be incorporated in new de- . 


signs. 
Special operations such as netting, checking calibra- 
tion, or correcting calibration were pointed out as being 
causes of misunderstanding, delays in establishing com- 
munications, or failure to maintain schedules. It was 
pointed out that while these operations seem so simple to 
the engineers who designed the sets, they are sources of 
trouble to inexperienced personnel who are frequently 


pressed into service as radiotelephone operators. To 


better trained operators these operations seem to be less 


troublesome. It is obvious that higher degrees of fre-_ 
quency stability, simpler calibration correction, simpler 


netting procedure, and widespread use of crystal control 
for radiotelephone operations would improve the com- 
munication problem. Frequency drift with temperature 
or voltage change was an observed deficiency of radio 
set SCR-300. 

Net control operators reported variations as much as 
plus or minus eight kilocycles from net control frequen- 
cies of 2-6 megacycles. Reaction to this performance 
was to issue crystals for all net operation whenever pos- 
sible and to abandon master oscillator operations. 
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Several members of the task force who had communi- — 


cations experience during World War IT pointed out that 


quite frequently sets were employed to ‘cover’ distances - 


and terrain never intended by its military characteristics. 
Accordingly, such improperly used equipment obtained’ 
unjust criticism. This seems to have built up a criterion 


of acceptability based on how nearly the set approached — ; 


universally useful or general purpose performance. A 
set was considered good only if it could “‘reach out’ re- 
gardless of time, place, weather, or, to a great extent, dis- 


tance. This opinion apparently stresses sets with wide 


flexibility permitting selection of frequencies suitable to 
almost any communications problems that arise. 

_ It was explained that a man laboring, and breathing 
deeply as a consequence, finds it difficult and sometimes 
painful to talk during extreme cold weather operation 


thereby interfering with intelligible voice communica-_ 


tion, but no opportunity was available for direct observa- 
tion. This phenomenon suggests the use of some type of 
air preheater to warm air being drawn in by utilizing 
some of the waste heat of the exhaled breath, or heat from 
some other part of the body. . 


POWER SUPPLY DEFICIENCIES ni 


Radio sets which carry a vibrator power supply built 


integral were criticized because they usually have no pro- — 
_visions for dry battery or commercial power line opera- 


tion, and the sets weigh more than necessary if intended 
for man-packed dry battery operation. It is believed 
desirable to package a set without any power supply so 
that it has a minimum weight for dry battery operation. 
When wet storage battery supply is used, it is recom- 
mended that the necessary vibrators be a part of the bat- 


tery package rather than part of the radio package. A-c_ 
power supplies were recommended as separate acces- __ 

sories for sets capable of dry battery operation. Radio 
set AN/GRC-9 was recommended because of complete _ 


independence of power supply. 
Operating personnel maintained that a large number 


of new type batteries containing mercury cells were dead — 


when opened. Failure of this type cell is understood to. 


be caused by the difficulty of maintaining necessary : 
purity of materials in production, and the alleged fact 
that it is impossible to predict which cells will go bad 
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until a considerable time after the cell has been built, 


Also it is understood that spontaneous failure of a single 


cell results in an open circuit which puts a series string 
_of cells out of use. aut i 

Until such time as failure of mercury cells is brought — 
under control, it appears that batteries having a large . 


number of cells in a series should not be used, and mer- 
cury cells should be used for “A” supplies. If per- 
formance of mercury cells permits them to be connected 
in parallel without detrimental affect, “B” batteries may 


be constructed in which series strings consist of pairs of | 


cells connected in parallel so that if one cell should fail — 


the remaining cell would maintain continuity of the cir- 
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cuit. It also might be possible to connect across each 
cell a device embodying a film of high resistance but 
with low dielectric.strength which would puncture upon 
application of a voltage equivalent to one-quarter of the 
battery’s terminal voltage. Then if a cell should fail and 
show an open circuit, the voltage across the film would 
immediately rise and puncture the dielectric causing the 
battery to function minus one cell. 

It would appear, in view of the present status of the 
plastics industry, that a more satisfactory material might 
be found for battery cases to reduce breakage, or that a 
resilient jacket might be made for the battery to take up 


most of the sharp knocks which now cause failure. It. 


was observed also that the batteries gave short operation 
for charge at low temperatures. - 

The TC-2 telephone central seemed much too bulky 
for field operation. Cord returns on this equipment are 
dead-weight and could be spring-loaded. The primary 
power source also seemed needlessly heavy and bulky. 

The AN/7TPQ2 radar used at the operations was sub- 
ject to failures requiring expert personnel to diagnose and 
remedy, and the fact that these men could not keep the 
equipment functioning properly would seem to indicate 
‘that the equipment still requires considerable develop- 
ment. While some data probably could be obtained 
concerning operation under winter conditions it would 
not constitute a conclusive service field test. 

From observed and reported performance of equip- 
ment on the subject task force assignment, it is apparent 
that advancement of accessories has not kept pace with 
the technical advances in the major equipments them- 
selves, Certain design patterns can be drawn: ~ 


1. Equipment must be designed basically for cold weather 


Figure 1. 
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operations. The only alternative would be a winterization — 
program instituted at a depot and run on a production basis 
including operational checks prior to issue. 


2. Operating techniques must be simplified so that optimum 
performance can be obtained with minimum exertion and atten- 
tion from the operator. 


3. Closer co-ordination between troops using equipment and the 


military characteristics as established by Army boards must be 
established. 


4. Emphasis should be placed on accessibility and ease of repair. 


5. Components in general appear satisfactory, and they must 
be kept so as miniaturization progresses. 


6.. Adequate parts list and stock numbers are a necessity. 


7. It continually must be remembered that troops in the field 
are not engineers. The ideal radio set should be as simple to 
operate as a dial telephone. 


Recommendations concerning the conduct ‘of such 
operations as Task Force ‘Frost’ might be added. 
Tests should be co-ordinated with the Signal Corps 
laboratories and sufficient numbers of qualified tech- 
nicians should accompany the task force to supervise the 
test and co-ordinate the data. Also the entire task force 


should operate in the field and not from heated quarters 


such as Camp McCoy offered. 

The fact that radio communication is relied upon 
virtually to the same extent as wire communication, is the 
best demonstration of its acceptability and dependability. 
The ability of military radio equipment to withstand the 
severe usage of modern military services bears testimony 
to the vast strides that have been made in the art and to 
the painstaking attention to detail by all of the engineer- 
ing and manufacturing personnel that have made it pos- 
sible. 


Members of Task Force “Frost” fire a 75-millimeter rifle during a night firing test 
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F A CONDUCTOR is 

placed in a magnetic field 
and a current flows through 
the conductor, a force will 
act on the conductor. If 
it is free to move, it will be 
accelerated: But when in 
motion, it will cut the mag- 
netic field lines and a volt- 
age will appear across it. If 
the magnetic field is uniform, 
further acceleration will 


\ 


—— Effect of Conductor i in 
_ Magnetic Field 


WALTHER RICHTER 
FELLOW AIEE 


The combination of a gaseous tube rectifier 
and a d-c motor recently has become quite 
popular, often with disastrous consequences 
for the gaseous tube. 
motor is in many respects equivalent to that — 
of a very large capacitor. An engineer aware 
of the severe conditions imposed on a gaseous 
rectifier feeding into a capacitor input filter, — 
may connect a d-c motor toa gaseous rectifier, 
not realizing he may be imposing worse 
conditions than is ee case with a capacitor. _ 


stop and the conductor will move at a uniform speed as 
soon as the induced voltage is equal to the voltage im- — 


pressed on the conductor from an outside source. A 
‘d-c motor with constant excitation running at no load 
represents such a case. If the conductor is now dis- 
connected from the outside voltage source, it will keep in 


motion, due to its inertia, and therefore the voltage will 


continue to be induced. An ohmic resistance con- 
nected across it will take a current having a braking effect 
on the motion. From the viewpoint of energy, the kin- 


me 


etic energy of the moving conductor is being converted | 


into heat, and the conductor finally will come to rest. 
Because the passing of current through the conductor 
thus is seen to result in the building up of a voltage, the 
device acts similarly to a capacitor. The capacitor 
effect of a d-c armature has been recognized for a long 


time and has been: used for power factor correction in the © 


vibrator of Kapp, where it is connected into the slip ring 
circuit of an induction motor. Small d-c armatures also 
have been used in breaking field circuits of large genera- 
tors with the armature connected across the field switch. 
When the switch is opened, the field current continues to 
flow through the armature of the small motor, which con- 
sequently accelerates and builds up a counter electro- 
motive force until only the small no-load current of the 
motor is flowing which then can be interrupted easily. 

With d-c armatures, even small ones, Capacitance ef- 
fects equal to several farads easily can be achieved. The 
recent developments of new materials for strong perma- 
nent magnets may dispose of the troublesome question of 
field supply, thus opening the way to large capacitance 
effects. In the following the fundamental relations be- 
tween the capacitance effect and the magnetic and me- 


chanical constants of the circuit are investigated. Ex- 


Walther Richter is a ee! electrical engineer, 
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Richter—Capacitance Effect of Conductor 


' integral of the acceleration, or 


v= Soxdt—Si a 


_ Comparing equations 4 and 5, it is apart that the 


t i ' ~ 
¢ 


case may be Siactcasiael 4 

We start with the stri t 
proof of the equivalence of 
an (cogs iene 


Behavior of a d-c 
ts 


and a capacitor. 
proof no attempt is made to to. 
evaluate the numerical value 
of the constants, in order to 
nities the principle i in question in its simplest terms. 
The force acting on a conductor in a magnetic field is 


proportional to the current; we therefore have 
F=0Xi 


Due to this force the aaa tar (if free to money accel 
rates. Ifm is the mass of the conductor (including su 
port, if any); the resulting acceleration will Be 


The velocity of the conductor at the time tis the time 


But the voltage appearing across the endumin, wheny 
moving through the magnetic field with the eS Oy He 
proportional to this speed; pines See 


fixat 


It will be remembered that the voltage across a capacitor 
is also proportional to the time integral of the current, _ % 


61 X C2 


tahoe 


Sane! 


C iXdt 


6) 4 


conductor behaves exactly in the same manner as a a 
pacitor with the capacitance 
* 


i: (6) 


m. 
eet aoe 
We now proceed to dena the constants c, and ¢, of 
equation 6 in terms of the field strength and the length 
of the conductor. The calculations are made in the 
technical metric system, kilogram, meter, and- second 
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being the units for force, length, and time respectively. 

_As equation 1 shows, ¢ is the proportionality factor 
between the force on the conductor and the current pass- 
ing through it. In the ‘Standard Handbook for Elec- 
trical Engineers,” seventh edition, published by Mc- 
Graw-Hill Book Company, New York, N. Y., section 
2-43, we find 


FP=10.2XiX BX1X10-8 kilogram (7) 
where 


7=current in amperes 

B=density in lines per square centimeter 
?=length of conductor in centimeters 
F=force acting on conductor in kilograms 


If the length of the conductor is in meters, instead of 
centimeters, the force for the same current would be 100 
times greater, and ¢, is therefore given by 


61=10.2X BX Im X 10-8 (8) 
_ According to equation 4, ¢2 is the proportionality factor ' 


between the voltage and the speed of the conductor. In 
the “Standard Handbook,” section 2-33, we find 
e=BX/XvX 10" volts \ (9) 
“where : 


1 is the length of the conductor in centimeters 
v is the speed of the conductor in centimeters per second 


If / is in meters, and » is in meters per second, the voltage 
will be 100 X 100 times as large, and cy is, therefore, 


62= BX Im 1074 


In the meter-kilogram system the mass is equal_to the — 


weight of the body divided by the acceleration of gravity, 
that is 9.81 meter per second per second, therefore 
ew 


=—_ (11) 
9.81 


Putting the values of equations 8, 10, and 11 into 6, we 
obtain ; 


WX 10% 
en 12 
: 9.81 10.2 B’X1,? (12) 
Since 9.81 X 10.2 equals 100, or 10?, we obtain finally 
wx 108 

~(BxX1.)2- 13 
C (Xi, farad ; (13) 
where 


W =weight of the conductor and support in kilograms 
B=density of lines per square centimeter 
bm =length of conductor in meters 


In the following this formula is developed into a shape 
_ more convenient for the case of a d-c armature. Rotary 
motion is a specific case of linear motion referred to a’ 
circle with unity radius. In place of the weight we then 
will have to use the WR? (or the moment of inertia in 
place of the mass), in place of the actual speed v we use 
: 


AucustT 1947 


(10) 
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the angular velocity w, and in place of the force F the 
torque J will have to be used. The relation between the 
angular speed w and the speed in rpm is given by 


2an 


{> (aso 


60 (14) 


where 


nis the speed in revolutions per minute 


Let a d-c armature in a given field produce the voltage E 
when running at the speed n rpm, or at an angular speed 
of 24n/60. According to equation 4, ¢2 is the proportion- 
ality factor between voltage and speed, or in the case of 
angular motion: 


(15) 


In a similar way c; (see equation 1) for rotary motion is 


Te ‘ 

q= é 3 (16) 
L ! j ‘ 

If a torque is demanded from (or delivered to) a d-c 

armature running at the angular speed w, mechanical 

work is being performed at the rate JT X w meter-kilo- 

gram per second. Assuming 100 per cent conversion, 


the armature then must take (or furnish) electric energy 
‘at the same rate as mechanical work is being performed. 


Since 


1 meter-kilogram=9.81 joule 
1 meter-kilogram/second =9.81 joule/second =9.81 watt 


it must be 
9.81X TXw=EXi | (17) 


and therefore 


E . 
el on oe (18) 
i wX981 
With these values, equation 6 takes the shape 
WR*X9.81 
Geen 
EE 
O38) KS 
go wW 
 WRXo 
ware 
WRX 4° Xn 
GORE? (19) 


The latter formula is given by Rudenberg, “Elektrische 
Schaltvorginge,” page 126, and by R. Richter, “Elek- 
trische Maschinen,” volume 1, page 519. The two 
authors arrive at it in a different manner. The equality 
of results provides a good check, however, for the correct- 
ness of the approach shown here. 

If the equivalence of a d-c armature and a capacitor 
is once accepted, equation 19 can be arrived at in a very 
simple manner, by considering the kinetic energy stored 
in the armature as electric energy stored in the fictitious 
capacitor. 
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‘ 


The kinetic energy stored in a rotating body is 


We, Xo? meter-kilogram (20) 


where J is the moment of inertia =WRg. Similarly, 


the electric energy in a charged capacitor is 


2 
W=CX 5 watt-seconds (or joules) (21) 


Since 1 meter-kilogram = 9.81 joules, equating equations 
20 and 21 results in (g¢ = 9.81) 


WR*Xv=CXE? 


or a 


ot 
C=WRX-, 


\ 


which is the same as derived before. 


In the foot-pound system, we would have 


=5x wo foot-pounds 
WRX a? 


=———_ foot-pounds (22) 
BAG 2 ee # 


where WR? is now in foot?-pounds. 3. a 
Since 1 foot-pound = 1.356 watt-seconds (or joules), we — 
have 
WRXo?* 
32.162 


E2 
x 1.356 =CX= 


Solving for C i" 


1.356 “ow 
=-—X WR?X— 
e 32.16°° xh 


0.0422 WRX ™ 
+ ie a 60? X E? 


Controlling Electrical Hazards - 


HE BIZARRE effects 


and the vagaries of elec- 


tricity have commanded the 
attention of thoughtful per- 
sons for a long time. The 
awesomeness of natural light- 
ning in contrast to unspec- 
tacular death from contact 
with low-voltage circuits has 


CHARLES F. DALZIEL 
MEMBER AIEE . 


This treatment of electrical hazards endeavors 
to rectify the condition of scanty, incomplete 
information or misinformation that is too 
common among a people experiencing greater 
and greater electrification of their home and 
industrial equipment. The behavior of elec- 
tric currents and charges that makes for elec- 
trical hazards, what the accident statistics 
reveal, the physiological effects of electric 


‘ities are attributed to elec- 
trical origins simply because 
of failure or incompetence — 
to. ascertain the true cause. — 


However, many of these 


- disasters are not otherwise — 
but are truly of electrical — 


origin. 


led to conflicting theories, 
which have confused both 
the scientist and the layman. 
Observers instinctively ques- 


tion why some victims suffer great physical damage from 


contact with high-voltage circuits survive, while others 


are killed instantly by seemingly casual contact with 
a low-voltage circuit. 
aware of electrical hazards today than ever before is 
doubtlessly a result of the almost daily press reports 
of electrocutions and costly explosions and fires attrib- 
uted to electrical origin. With reference to press reports, 
it should be stated that a rather large number of calam- 


Charles F. Dalziel is associate professor of electrical engineering, University of 
California, Berkeley, Calif. 
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shock and how it can be treated, all are 
included. ; 


That the public is much more 


less of their origin, constitutes an electric current, and it — 


STATIG AND DYNAMIC — 
ELECTRICITY» ~~ 


Explosionsandfirescaused 
: by electricity, and electro- 
cutions, commonly are classified as originating from 
power circuits or from static electricity. For safety pur- 
poses, static electricity and dynamic electricity can be 
differentiated only by mode of generation. The usual 
definitions, namely that static electricity is electricity 
standing still, and that dynamic electricty is electricity in 
motion, are of little value in discussing electrical hazards. 
Death or damage to property can occur only when elec- 
tric charges move. Transfer of electric charges, regard- 


is the flow of electric current that gives rise to damage. 


ELECTRICAL ENGINEERING 


* 


99.8 
995 
99 


Figure 1. Experi- 

mental perception 

points for 114 men 

using 60-cycle cur- 
rent 


BEER EE rrr er | 


C PERCENTILE RANK) 


PERCENTAGE 
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Or OF) ly MSA!) 285° 3 
' MILLIAMPERES 


Costly explosions and fires caused by static electricity 
occur frequently in grain elevators, oil refineries, muni- 
tions plants, paint factories, motion-picture projection 
booths, hospital operating rooms, textile mills, printing 
establishments, gas-filled basements, and when petroleum 
products are discharged from tank cars or trucks. Many 
- aircraft disasters, such as crash landings, fires, and explo- 
sions in the air, are attributed to static electricity. The 
United States Armed Forces report that some 25 per 
cent of airplane casualties in the Army and Navy during 
the recent war, at home and abroad, resulted directly 
from obliteration of radio communications and from the 
erratic behavior of radio flight instruments by static inter- 
ference. Electrocutions, explosions, and fires also are 
caused by insulation failures in power machinery and 
associated equipment, home and farm appliances, and 
the like. 

Dynamic electricity, that is, the electric current of in- 
dustry, is generated by rotating machinery or by chemical 
action. A-c and d-c dynamos generate electricity by 
virtue of the rotation of electric conductors in a mag- 
netic field.. Storage batteries‘and dry cells produce 


electricity as a result of chemical action between dissimi- 


lar substances. These means of generating electric 
energy are well understood and subject to precise con- 
trol. The most important effects produced by electric 
power currents are the continuous production of heat, 
light, chemical action, magnetic forces, mechanical 
forces, and the electric arc. Danger to life and damage 
to property eventuate only when there is a failure of in- 
sulation, a misapplication of electric equipment, or an 
error due to faulty judgment, ignorance, lapse of mem- 
ory, or carelessness. 

By contrast, the generation and control of static elec- 
tricity is not well understood for the reason that static 
electricity is generated by the contact and subsequent 
separation of particles or minute projections of insulating 
materials, or by the tearing apart of water droplets. 
Everyone is familiar with the accumulation,’ noticeable 
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. charges and their sudden discharge. 


especially in cold dry weather, of electric charges as he 
scuffs a carpet, and with the consequent shock and spark 
when his hand approaches a grounded metal object. 
Usually the spark is harmless, and the shock is annoying 
only because it is unexpected. But in an industrial plant 
such sparks may be produced in a space containing com- 
bustible gases or dust, and there they constitute a very 
serious explosion hazard. The voltages which result 
from rapidly moving belts, conveyers, paper stock, fab- 
rics, and rubber-tired vehicles, as well as those which 
originate at nozzles from rapidly issuing steam and gases, 
attain amazingly high values under favorable conditions. 
Electric charges also may be produced when petroleum 
products flow through pipes and hoses under conditions 
of high velocity and violent turbulence. The accumula- 
tion of these charges at terminal tanks under favorable 
conditions may produce voltages from a few thousand to 
as many as 75,000 volts. Surprising as it may seem, a 
person can electrify his body to as high as 10,000 volts 
merely by scuffing over a woolen rug, and consequent dis- 
charge may cause a spark of sufficient intensity to ignite 
a gas jet or discharge an electrical blasting cap. Al- 
though fortunately not of common occurrence, many 
serious accidents and deaths have been attributed to the 
ignition of vapors from anaesthetics administered to pa- 
tients on the operating table, owing to the discharge of 
the body charges generated by the surgeons when scuffing 
about on the floor during the operation. 

Lightning, the most terrifying of frequent natural 
phenomena, is the result of vast accumulations of electric 
The static elec- 
tricity generated in a thunderhead is believed to result 
from the sudden tearing apart of water droplets as they 
are caught in the violent turbulent updrafts which are 
always present in thunderheads. The effects produced 
by static electricity are mechanical forces of attraction 
or repulsion and the spark or lightning flash. With 


' the exception of the tumultous phenomena associ- 


ated with lightning, these effects ordinarily are umspec- 


PERCENTAGE CPERCENTILE RANK? 


Figure 2. Experi- 

mental perception 
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using direct cur- <8 UR: he Ean 
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M5 oa A ‘are 
ngs—1936-37; 1940-42 


Table I. Low-Voltage Accidents Taken From Newspaper Clippi 


Others ‘4 ree ae eS 
| Home and Farm Under 150 , Over 150 . 


1936 1937 1940 1941 1942 1936 1937 1940 1941 1942 _ Totals As 


1936 1937 1940 1941 1942 
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* Includes five cases required to be grounded by present code rules. 


** Includes 31 cases required to be grounded by present code rules, two cases where grounding means were provided and not used, 


d four cases where i in 
means was the direct cause of the shock,. Rh iti baat Sm Beecme pee 3 A 


tacular and feeble. Static electricity isimportant mainly —_ Just prior to a lightning stroke the electric field is intense, 
because of its capricious behavior, because it may be a and very large numbers of electric charges accumulate on 
source of annoyance, and because it may produce fire or near-by objects. At the instant the stroke occurs, the ) 
explosion. As atmospheric conditions change continu- __ electric field between the cloud and the earth collapses | 
ally, static electricity is difficult to predict and difficult thereby releasing these bound charges, which, in uty 1 
to investigate experimentally in the laboratory. may produce secondary discharges. The secon ae é‘ 
. \ charges are called induced strokes and, though of much 

MITIGATION OF PURO oat HAZARDS - less intensity than the main stroke, may eae com- 
Lightning. Although the energy in the lightning mercial electrical insulations, or, if they result in open’ 
discharge is small, the rate of energy dissipation is tre- ‘Parks, cause fire or explosion. Protections against’ 
mendous. The resulting pulse of current andthe accom- _‘lightning are lightning rods and gaps, ground wires, 
panying mechanical forces may produce scarcely believ- bonding wires, and lightning arresters, ‘eae 
able damage in the immediate vicinity of the stroke. 


Static Electricity. Similar to a lightning flash, except 
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that the charges and voltages are very much smaller, is 
the discharge of static electricity. Control of industrial 
static electricity takes various forms. However, all meth- 

ods depend upon neutralizing or discharging the static 
electricity, so that no spark is produced. Although each 
problem has to be solved to meet its own distinctive con- 

_ ditions, the fundamental method universally employed 

for eliminating or mitigating the hazards occasioned by 

static electricity is to provide means whereby the electric 
charges are led away harmessly as fast as they are pro- 
duced. 

When all the objects concerned are conducting, this 
can be accomplished readily by bonding all conducting 
objects together and connecting them to a common 
ground, thus preventing the formation of sparks between 

_ conducting objects; such sparks are usually far more in- 
tense and likely to start a fire than are the much feebler 
sparks which occur between the insulating surfaces. This 
procedure has a further advantage: it provides protec- 
tion against electric shock to the operator of electric 
equipment—shock which might result from an accidental 
leakage or insulation failure between the energized con- 
ductors and the frame of the machine. To be effective 
in discharging static electricity as fast as it accumulates, 
only very high resistances to ground are required; re- 
sistances of millions of ohms suffice. To provide satis- 
factory grounding against leakage from the power circuit, 


however, the ground circuit must have a resistance suffi- . 


ciently low to permit enough current to flow to operate 
the circuit protective equipment, such as fuses or circuit 
breakers. Heavy conductors must be used where the 


ground connection also may be called upon to carry cur- 


rents resulting from lightning strokes. Recent develop- 
ments in semiconducting rubber, linoleum, and paints 
should be of great value in reducing static hazards of in- 
sulating materials in industrial processes. New partially 
conducting floor coverings and semiconducting shoes, 
have reduced the static-electricity hazard of hospital 
operating rooms. Similarly, use of proper grounding 
has reduced the static hazards of tank trucks. Semicon- 
ducting belts should prove an excellent remedy for static 
troubles encountered by this kind of equipment. Use of 
static neutralizers at the place where the static electricity 
is generated also has met with success when due consid- 
eration has been given to their limitations. Methods 
employing maintenance of a relatively high humidity— 
high enough to permit the static electricity to discharge 
as surface leakage currents—have been less successful. 


Dynamic Pleatvavitp, Despite years of painstaking re- 
search and scientific development which have increased 
greatly the safety of electric machinery, equipment, and 
home appliances and despite inspection of new installa- 
tions which has done much to guard against misapplica- 
tions, poor workmanship, or defective materials, shock 
and fire hazards ‘still may develop from a variety of 
causes. Hazards due to insulation failure are mini- 
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mized by bonding and grounding of all metal noncur- 
rent-carrying parts, such as conduits and machine frames. 
It is very important that ground wires be strong mechan- 
ically, so that they will not be broken easily, and that 
they have a current-carrying capacity sufficient to con- 
duct the short-circuit currents harmlessly to ground. 
The resistance of the ground wires and the connections to 
ground must be low enough to permit operation of the 
circuit protective equipment, such as circuit breakers and 
fuses. When viewed in this light, the danger of over- 


fusing, not to mention the coppering of fuses, imnmmedtately 


is perceived. 

After all technical precautions have been taken, ‘the 
second line of defense is education. The public must be 
warned continually against using defective or wornout 
machines, equipment, and appliances. The slightest 


shock must be regarded as having potentialities of death; _ 


the device must be disconnected immediately and in- — 


spected competently. The public must be educated to 
employ extreme caution when using electric machines 
and appliances in hazardous locations. For example, 


_ moisture and adjacent grounded objects create serious 


hazards and those responsible for safety must inculcate 


as a rubber mat, a dry board, or a pile of canvas, when 
electric equipment is being handled in wet basements or 
inside metal tanks. It must become axiomatic that an 
electric fixture or appliance never should be touched by 
anyone ina bathtub. Space does not permit a more ex- 


tensive discussion of the safe application of electric de- 


vices; but the foregoing examples illustrate the general 


will answer most questions concerning the safe use of 
electric appliances in the home or on the farm. Tech- 
nical questions should be referred to the professional elec- 
trical engineer. 


STATISTICS ON ELECTRICAL ACCIDENTS 


The frequency of electrical fatalities in the United ~ 


States in recent years is fairly constant at 1/100,000 of the 
population. This figure is only a rough estimate, as it 
is difficult to obtain accurate information on a nation- 
wide basis. Even where state commissions exist to 
record and investigate both nonfatal and fatal accidents, 
they generally restrict their activities to industrial acci- 
dents. 

In September 1946, the Committee on Article 250, 


National Electrical Code, prepared a comprehensive re- 


port on electrical accidents, with special reference to re- 
ducing electrical hazards by proper grounding. Table 
I, a compilation of low-voltage accidents taken from this 
report, is based upon newspaper clippings for the years 
1936-1942 inclusive. Electrical accidents are classified 
according to the voltage of the circuit involved. Acci- 
dents on circuits below 600 volts are called low-voltage 
accidents. These are subdivided further into those un- 
der 150 volts and those over 150 volts but less than 600 
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the habit of standing on some insulating material, such — 


solution of the problem. Fortunately, common sense — 


Table II. High-Voltage Accidents Taken From Newspaper — 


Clippings—1940-42 
1940 1941 1942 Totals 
NF F NF F NF F NF F 
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NF—Nonfatal F—Fatal 


volts. Especially to be noted is the substantial number 
of accidents which occurred in the home or on the farm, 
especially those involving bathtubs, extension cords, and 
lamps. Accidents involving portable tools are of particu- 
lar interest because of the recent change in grounding 
recommendations. A similar tabulation of high-voltage 
accidents (excluding utility cases), that is, accidents on 
circuits of more than 600 volts, for the years 1940-1942 
inclusive, is given in Table II. How many of the actual 
total of electric shock cases have been reported in the 
newspapers, it is difficult to say. A check made in one 
state indicated that, so far as fatal shock cases were con- 
cerned, the proportion reported in the newspapers was 
high. The small number of nonfatal shock accidents 


indicates that relatively few nonfatal electric shock acci- — 


dents are reported in the newspapers. In Table III are 
tabulated electrical accidents reported by the California 
Industrial Accident Commission. It is mandatory for 
all industries in California to report electrical accidents, 
both fatal and nonfatal. This tabulation is of particular 
interest because it gives an accurate measure of the rela- 
tive number of fatal to nonfatal shocks. By way of com- 
parison, the National Safety Council report for 1944 gives 
35,000 fatal accidents in the home, and 17,500 fatal occu- 
pational accidents, or a total of 52,500 fatal accidents 
within buildings. The average number of low-voltage 
fatal electric shock accidents per year, as reported in the 
newspapers, are but slightly in excess of 3/10 of one per 
cent of the total fatal accidents reported by the National 
Safety Council for 1944. This comparison is presented, 
not as argument that there is no need for further im- 
provements in preventing electric shocks, but merely to 
emphasize that the electric wiring in buildings and equip- 
ment causes an exceedingly small proportion of the total 
fatal accidents in the country. 

Fatal accidents reported during the year 1945 within 
the electric light and power industry are analyzed in the 
April 1947 issue of Distribution Engineering. Although 68 
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_ by current and not by voltage. 
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per cent of the fatalities were attributed to electric shock 
or burns involving circuits from 110 to 66,000 volts, only — 
- four fatalities were reported for voltages in excess of 33 kv. 
This may be surprising in view of the fact that circuits up _ 


to and including 220 kv are worked while energized. 


CURRENT—THE DANGEROUS ELEMENT ~ 


In general the hazard from contact with high-voltage — 


power circuits is appreciated by both the electrical wor- 


ker and the public; unfortunately recognition of the 
danger of low-voltage shocks is not equally widespread. — 
While it is true that the hazard from contact with electric 


circuits is largely dependent upon voltage, the actual 
danger to life depends almost entirely upon the current 
produced. A man accidentally coming into contact with 
a 60,000-volt circuit when standing on a very dry wood 
pole may cause a smaller current to flow than he whe in- 
advertently grasps a defective 110-volt portable appliance 


_when in a bathtub. Ohm’s law, J=E/R, applies in both 


cases. The difference in the circuit resistance in the two 
cases may be sufficient to compensate for the great dif- 


ference in the voltages. It is the ratio of voltage to re- 


sistance that determines the current that will flow and the 
danger to life. It is difficult for the layman to grasp this 
difference between the hazard of voltage and the danger 
of electric current. Current is the proper measure of 
electric shock intensity; damage to living tissue is caused 


current that flows in a circuit depends upon the resistance 
of the circuit. : - 
_ RESISTANCE OF THE HUMAN BODY ~ 
With the exception of special constant current circuits 
(such as high-reactance sign transformers and certain 
radio circuits), the resistance of the power circuit is 
usually negligible in comparison with the resistance of 


_ the body circuit; the latter includes the internal resist- 
Teas 


ance of the body, skin, and contact resistance. 
believed that the resistance between major extremities, 
such as between the arms, leg to arm, and leg to leg, is 


_ about 500 ohms; the resistance from temple to temple 


about 100 ohms. The resistance of the body circuit 
when the skin is dry may be as high as 500,000 ohms. 
When the points of contact are wet with salt solutions or 
perspiration, this value may fall to 1,000 ohms. Fur- 
thermore, body and skin resistance decrease with both 


_ time and current. In high-voltage shocks, deep burns 
_ may be produced instantly, and the protection afforded 
_ by the skin then vanishes. In this case, the resistance of 


the circuit suddenly falls from its original high value to a 
low value of 500 ohms or less. The protection afforded 


by dry skin accounts for the relatively few accidents on 
low-voltage circuits, 


SHOCK CURRENT VERSUS RATED CURRENT 


It is important to note that the normal or rated current _ 


of a circuit bears no relation to the current which may 


‘ 


ELECTRICAL ENGINEERING 


* 


4 


For a given voltage, the 


Table II. Reported Electrical Injuries in California Indus- 
tries (for Fiscal Year Ending June 30, 1946) 


1942 1943 1944 1945 1946 Totals 

NF F:‘NF F NF F NF F NF F NF F 
Low-voltage acci- 

GON tS eesie! sere 34 9, .497. 13... 401),.19..281.. 9.220... 6 1,745... 56 
High-voltage 3 acci- 

lentils he as cin BS Uhl ae Foicubty a 28, Oia ene me stb +e 
Accidents due to 
contacting high 
voltage lines 
(crane booms, 
mobile equip- 
ment, steel 
cables, and the 

LIS ACE ets 28. -16. .16.. 21.. 8.. DOM TS 1 One Ae TOT 67, 

Totalss...2..0\s4 427. 32. 542. -38..455. .28..2,030. .165 
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flow during accidental contact or during a short circuit. 
The danger from electric shock resides in the current 
passing through the body and not in the normal current 
consumption of the device. It has been shown that the 
current passed through the body in accidental contact 
depends upon the voltage and body, skin, and contact 
resistance, and the resistance of the rest of the circuit (in 
most cases this latter item may be neglected). As mois- 
ture and firm contact with the circuit greatly affect the 
total resistance, the hazard is increased many times when 
" moisture and well-grounded abjects are involved. By 
way of contrast, consider the automobile. At the instant 
a driver steps on the starting switch, the 6-volt storage 
battery produces currents upward of 400 amperes, but 
there is no electric shock hazard because of the very 
low voltage of the battery. - By contrast, a 110-volt 
circuit in which no current is flowing may be extremely 
hazardous when hands that are wet or bleeding make 
contact with it. The hazard is amplified many times 
during contact with inherently more hazardous high- 
voltage circuits which also are likely to produce burns® 
puncturing the skin resistance and thus reducing the cir- 
cuit resistance to a very low value. In such instances the 
current developed may be sufficient to blow fuses or 
operate circuit breakers. 


HOW ELECTRIC SHOCK CAUSES DEATH 


A consideration of the effects of 60-cycle alternating 
current will give a general survey of the various causes 
of death due to electric shock. Many complicating fac- 
tors are passed over lightly in the interest of simplicity 
_and brevity. Much of the material has been taken from 
the references listed at the end of the article. With the 
exception of data taken from the works of Ferris, King, 
Spence, and Williams, or supplied by these investigators, 
_the figures are results of the author’s investigations con- 
ducted at the University of California. 

The minimum current that just can be perceived is 
important, because it is essential that the user does not 
get the sensation of shock when using an electric appli- 
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Although no electrical hazard is produced by cur- 
rents slightly in excess of the threshold of perception, such 
shocks are startling and can cause loss of balance and 
subsequent injury by a fall. Figure 1 gives experimental 
results obtained on 114 men holding small copper wires 
loosely in their hands with 60-cycle alternating current 
applied. The threshold of perception is taken at 1.0 
milliampere, which is the response for 50 per cent of the 
group. Experience has shown that if the current is 
limited to 0.3 milliampere the chance of shock sensation 
is small. It is evident from the curve that 0.3 milliam- 
spere is below the threshold of perception for approxi- 
mately 991/, per cent of the group. Figure 2 gives ex- 
perimental results obtained on a similar group of men 
when direct current was used. The threshold of per- 
ception on direct current is about 5 milliamperes, which 
is 5 times higher than that obtained on commercial 60- 
cycle alternating current. 

With gradually increasing alternating currents, the 
first sensations of tingling give way to contractions of the 
muscles. Sensations of heat and muscular contractions 
increase as the current is increased: sensations of pain 


develop, and finally the current is such that a person can- 


not release his grasp of the conductor. _At this point the 
victim is said to “freeze” to the circuit, and, if this is long 
continued, collapse, unconsciousness, and death result. 
Owing to the statistical nature of the response, and to the 
fact that abnormalities would be present in a large group 
of the general population, it is impossible to define an 
absolutely safe current for all persons. For many prac- 
tical purposes the “let-go current” for 99'/, per cent of 
an experimental group is considered a reasonably safe 
current. If connections to the body are firm or wet and 
the shock is of short duration, currents at the “let-go” 
level produce no aftereffects. Burns may be produced if 
abnormally large current densities are present, such as 
those resulting from pin-point contacts and sparks. Cur- 
rents in excess of one’s “let-go”’ limit are frightening and 
painful. Reasonably safe “‘let-go currents” for 60-cycle 
alternating current for men and women are 9.0 and 6.0 
milliamperes, respectively. The corresponding values 
for direct current are 62 and 44 milliamperes. Alternat- 

ing currents in excess of about 25 milliamperes are very 
painful, and, when the current pathway is across the 

chest, the muscular reactions become so severe that 

breathing is difficult if not impossible for the duration of 

the shock. Death may result from asphyxiation if the 

current persists for more than a few minutes. However, 

if the current is interrupted within a reasonable time, 

breathing resumes automatically, and no serious after- 

effects result. 

Currents donniaeranly 3 in excess of those causing stop-- 
page of breathing due to muscular contractions may pro- 
duce temporary paralysis of the nerves controlling respi- 
ration, a condition termed respiratory inhibition. Res- 
piratory paralysis may last for a considerable period after 
interruption of the current, and immediate and continued 
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artificial respiration must be applied to prevent asphyx- 
ial death. Often, respiratory inhibition disappears in a 
few minutes, or in a few hours, and continued application 
of artificial respiration may save the victim. Mere ces- 
sation of natural breathing is not likely to produce serious 
aftereffects or permanent damage, as is evidenced by the 
many persons who have been resuscitated successfully. 
Currents in excess of 100 milliamperes, if they take a 
pathway through the body in the region of the heart, may 
affect the heart, causing what is called ventricular fibril- 
lation. Ventricular fibrillation is nearly always fatal 


and is commonly called instantaneous electrocution. As+ 


experimental work on human hearts is impossible, resort 
is made to animal experimentation. For shocks short in 
duration as compared with the period of the heart cycle, 
‘the probability of producing ventricular fibrillation 
varies with the part of the heart cycle in which the shock 
occurs. Results obtained on sheep during the most sen- 
sitive part of the heart cycle, and calculated results for 
man, are given in Figure 6 of reference 10. The greater 


tolerances for shocks of short duration, together with the — 


variability in sensitivity of the heart to fibrillate, explains . 


why some accident victims survive apparently heavy 
momentary shocks, such as those from capacitor dis- 
charges and high-voltage impulse generators. Although 


the experimental data in that figure are for sheep, and _ 


the calculated values for man were based primarily on 
these data because of the greater amount of data avail- 
able, results of other tests made on calves, pigs, dogs, cats, 
rabbits, and guinea pigs also were used in order that the 
results might be more applicable to man. 
various uncertainties in analyzing the data, the calcu- 
lated response for one half of one per cent of all 70-kilo- 
gram animals, including man, is plotted as two curves. 
It is believed that values for man may fall in the space 
between the crosshatched lines. ; 
Variation in the susceptibility to ventricular fibrilla- 
tion with the magnitude of the current is shown in Figure 
7 of reference 10. The susceptibility increases with cur- 
rent up to a maximum and then decreases as the current 
is increased. The explanation of this phenomenon is 
that the muscular contractions produced by these high 
_ currents cause such violent contractions of the chest and 


heart muscles that the heart is held still in a viselike 


Table IV. Possible Results of a Brief Contact With 60-Cycle 
Alternating Current 
Enea 
Circuit Voltage 


Body and Contact 

Resistance — 100 Volts 1,000 Volts 

SUSU Renna eee 

Low—500-1,000 ohms....Certain death,... Probable death,.. . Possiblesurvival, 
slight burns marked burns severe burns 

D000 Ohitdie..itdwsrock es Painful shock,...Certain death,...Probable death, 


noinjury « burns prob- severe burns 
ably slight 
High—50,000 ohms.......Scarcely felt....... Painful shock,...Certain death, 
no injury burns prob- 
ably slight 
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appreciable duration, death from heart failure is inevi- 


_ tion immediately upon rescue of the victim from the Gir-\g 


" permanent injury to the brain is likely to result should the 


4 a) - 


grip, and fibrillation is prevented. If the shock is of 


table; if the shock is of short duration the muscles spon- 
taneously relax upon interruption of the current, and — 
the heart may resume its normal rhythm. This con- — 
curs with observed accident cases, for it has been ob- — 
served that the proportion of victims of high-voltage — 
shocks who can be resuscitated increases as the circuit 

voltage increases. Although there is no known cure for 9 
ventricular fibrillation, it is believed that the abdominal — ‘i 
massage and accompanying stimulation of the heart — 
caused by the application of artificial respiration may be _ 
beneficial in assisting the heart to regain its normal 
rhythm. As it is impossible for the layman to distin- 
guish between respiratory inhibition, ventricular fibrilla- 
tion, and heart failure, he should begin artificial respira- _ : 


o 


el 


cuit. It is very important that resuscitation be continued | ; 
without interruption, because, if the supply of oxygen to — 
the brain is cut off for more than a few minutes, serious — 


A 


‘7 
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victim recover. The victim should be kept warm and a 
physician brought to the scene as soon as possible. Arti- 
ficial respiration should be continued until the victim | 
recovers, or until rigor mortis sets in, or a physician pro- 
nounces him dead. ed 
Relatively large currents, amperes and not milliam- 
peres, may cause death by heating of the body, hemor- 
rhages, and serious burns. Delayed death may be 
caused by burns or other serious aftereffects. Death 
also may result from a combination of the causes just 
mentioned, or from complications such as injury by a = 
fall or a broken neck. ; ‘ 
Table IV summarizes in practical form many of the — 
data presented in this article. It is gratifying that,ina 
majority of cases, victims surviving serious electrical 
accidents suffer no permanent disability. : 
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BA ON. now being 
given to longer -dis- 
tance and _higher-voltage 
transmission and the com- 
parisons currently being 
made with other methods of . 
transporting energy, make 
it worth while ‘to show for 
assumed costs and condi- 
tions some of the important , 
economic factors and the conclusions resulting therefrom. 
_ The costs used in this study correspond to averages 
considered to be representative in 1945, and no attempt 
has been made to adjust them for recent changes. The 
higher voltage levels selected for parameters, 360 and 
450 kv, are not necessarily standard voltages, as this study 
was made before standardization of the higher-voltage 
steps had been realized. This analysis is in three parts: 
(A) 200-600-mile transmission, line loading based on 
steady state power limits with 25 per cent margin with 
systems having typical terminal impedances; (B) 100- 
mile transmission, line loading based on: most economic 
loading independent of stability; (C) 200-mile trans- 


mission, line loading based on transmission of 1,000,000 - 


kw dependent on transient stability limits. Although 
the problem is approached in these three different ways, 
the results are consistent among themselves such that 
an over-all picture of the economics is obtained. The 


following assumptions and basis for analysis apply to 


both parts A and B of this study: 


1. Cost per mile of single circuit transmission line was obtained 
from a curve showing cost to vary (for a resistance to reactance 
ratio of 0.1) from $17,000 per mile for a 110-kv line to $50,000 
per mile for a 450-kv line. Only the cost for a line having a 
conductor resistance of 0.08 ohm per mile is used in part A. 
Other studies indicate that, at high load factors and loadings, 
such a conductor is in the economic range even for the lower 
- voltages (110-230 kv). 


2. Cost per kilovolt-ampere of transformers was obtained from 
a curve varying from approximately $3 per kilovolt-ampere for a 
_110-kv transmission line to $10 per kilovolt-ampere for a 450-kv 
line which included installation costs and corresponded approxi- 
mately to a sending-end low voltage of 13.8 kv and a 3-winding 
_ transformer (primary secondary, and tertiary) as the receiving-end 
transformer. The high-voltage windings of the transformers are 
Y-connected and effectively grounded. The 450-kv transformer 
NE ee ee 


Essential substance of paper 47-163, “Economics of Long-Distance Power Trans- 
mission,” presented at the AIEE summery general meeting, Montreal, Quebec, 
Canada, June 9-13, 1947, and scheduled for publication in AIEE TRANSAC- 
TIONS, volume 66, 1947, ; 


$ B. Crary and I. B, Johnson are in the central station engineering division of 
the General Electric Company, Schenectady, N. Y. ; 
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Comparatively few writers have dealt with 
the economic problem in transmitting power 
long distances. In this analysis important 
possible variations in cost were studied and 
considered carefully in order to test the va- 
lidity of the conclusions which were drawn. 
The effect of these variations tempered the 
conclusions which are presented here. 
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costs have been increased to allow 
for the use of transformers of 60 
per cent normal leakage react- 
ance, and the 360-kv transformer 
costs have been increased to allow 
for the of transformers with 80 per 
cent of normal leakage reactance. 
It is to be noted that whereas the 
cost data were obtained from a 
smooth curve, actual costs would 
tend to be higher than this curve 


at points intermediate between - 


those representing standard voltage levels. 


3. Installed circuit breaker position costs were obtained from a 
curve obtained by drawing through average representative costs 
at the standard and assumed standard levels varying from approxi- 
mately $80,000 per station per single transmission line circuit for 
a 100-kv line to $1,200,000 for a 450-kv line. 


4. Synchronous condensers were taken as $6 per kilovolt-ampere 
installed at a kilovolt-ampere rating 15 per cent above the re- 
ceiving-end transmission line kilovar requirements for correction 
to wunity power factor of the receiver power at the receiving- 
end high-voltage terminal. 


5. The cost of line compensation was assumed to be $10 per 
kilovolt-ampere for series capacitor compensation. This figure 
includes the necessary protective equipment and insulation above 
ground. An alternative method of compensation is to use special 
intermediate synchronous condensers which can be expected to 
be competitive with series capacitors. 


6. A load factor of 50 per cent was assumed. Increased load 
factors will reduce the energy charge for transmission as the j 
energy charge is almost inversely proportional to the load factor. 


7. The transmission line power losses were evaluated at 4 mills 
per kilowatt-hour with annual equivalent hours of 3,300. 


8. The transformer losses were evaluated at 4 mills per kilowatt- 

hour, 4,380 annual equivalent hours, and 0.6 per cent losses of 

total kilovolt-amperes of sending- and receiving-end transformer — 
capacity. . 


3 


ae 


9. Synchronous condenser losses were evaluated at 4 mills per 
400 500 600 


MILLS PER KWH 


ae 


° 100 200 


te) 
300 
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Figure 1, Cost of electric energy transmission at 50 per cent 
load factor based on1.15 per cent annual charge on investment 


200,000-350,000 kw per circuit 


793 


Figure 2. Lightning arresters and switches for 287-kv lines 
at Hoover Dam, Nev., formerly Boulder Dam 


kilowatt-hour, 6,580 equivalent hours, and 1.7 per cent losses on 
their kilovolt-ampere rating. 


10. The capacity charge for the transmission line plus transformer 
power losses was assumed as $100 per kilowatt. 


11. The annual charges for interest, depreciation, taxes, and 
maintenance were assumed to be 11.5 per cent of the total invest- 
_ ment cost. 


200 TO 600 MILES 


The stability limitations are more important for 
the longer distances. As a basis for the economic study 
of transmission in the range of 200-600 miles, the power 
transfer was taken equal to that which has an adequate 
steady state stability margin with representative terminal 
impedances. No line compensation and 50 per cent 
line compensation were studied in detail. On the basis 
of this study optimum costs are obtained with no com- 
pensation for distances up to about 200-300 miles, 
whereas 50 per cent compensation is the most economical 
for about 400-500 miles. Accordingly, greater line 
compensation than 50 per cent would be required for 
lines above 500 miles. However, it was not considered 
necessary to include this refinement of other degrees of 
line compensation in the study reported here, as such 
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_ transmission costs of about ten per cent may be possible 


variations have been thoroughly investigated previously 
which show the desirability of increased compensation 
with increased distance. — > 

Specific assumptions applied to this case (part A) in 
addition to the general assumptions of parts A and B 
previously mentioned are q 


k “i 


Py 
1. Power transfer has 25 per cent steady state stability limit — 
margin with typical terminal impedances. This will allow, in 
general, for the firm power transfer of lines so loaded when they 
are operated in parallel and provided with intermediate stations. : 
2. Intermediate switching stations were assumed to be located — 
at every 100 miles to provide 100-mile line sections for switch- 
ing. Also for comparison, the transmission costs were calculated, — 


- 


assuming no intermediate switching stations except those at the - | 
sending- and receiving-end terminals. 4 


Somewhat lower transmission costs would have been ; 
obtained by assuming a smaller steady state margin . 
corresponding to that of a singie-circuit line without — 
intermediate switching stations delivering power to a 
system with reserve system capacity sufficient to allow for ' 
a line outage in case of a fault. A reduction in energy — 
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Figure 3. Mills per kilowatt-hour versus transmission line 
kilovolts 


Intermediate stations every 100 miles 

Load factor = 50 per cent 

Annual charge =911.5 per cent 

x = 0.8 ohm per mile 

b = 5.2 X 10-6 mhos per mile 
Conductor resistance = 0.08 ohm ber mile 


ELECTRICAL ENGINEERING 


ees 
ial i jason jasre) 00K 
TRE anna tes 
(| Ss a ae a 
Sreeieteepehe | of lade by bob vet 
a 


200 400 600 800 1000 {200 1400 1600 
: RECEIVER POWER—MW 


Figure 4, Mills per kilowatt-hour versus receiver power in 
megawatts 


No line compensation 
Load factor = 50 per cent 
Annual charge = 11.5 per cent 
= 0.8 ohm per mile 
b = 5.2 X 10-6 mhos per mile 
Conductor resistance = 0.08 ohm per mile 


under conditions such as these for the longer lines. 


Equations to determine investment in dollars, annual - 


charge in dollars per year, and energy costs in mills per 
kilowatt-hour were used to determine the results shown 
in Figure 3. For 200 miles of transmission, line com- 
pensation does not’ appear to be practical. For 600 
miles, 50 per cent compensation of the line reduced the 
cost of energy transmission about 40 per cent from zero 
compensation. / 

For 400 miles, the cost with line compensation 
of 50 per cent is approximately equal to 300 miles 
with no compensation. Optimum economical line load- 
ings range from surge impedance loading of the 
600-mile line with 50 per cent compensation to 150 per 
cent of the surge impedance loading of the 200-mile line 
with no compensation. 


100 MILES 


Whereas stability is the chief limitation of the loading 
of the circuit for the longer distance, the most economical 
loading for 100-mile transmission will depend more 
upon the J?R and J?X losses. Because of this difference 
in limitations, the loading of the 100-mile transmission 
was varied to find the most economical point in prefer- 
ence to assuming the loading to be determined primarily 
by the stability power limit. Also, for this reason, it was 
unnecessary to include the effect of line compensation. 
- Two circuit breaker positions per transmission circuit 
were assumed at both the sending and receiving ends 
with no intermediate stations. Otherwise, for this case, 
the same general assumptions and conditions prmoully 
described were used. 

The equations used for this part of the analysis are 
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TRANSIENT STABILITY POWER AT RECEIVING BUS 


the same as those used for part A, except that the receiv- 
ing- and sending-end reactive kilovars were taken as 
equal to half the total line kilovar loss. 

As shown for this distance (100 miles) in Figure 4 


the optimum cost points occur at loadings appreciably 


above the surge impedance loading of 2.5 (kilovolts)?. 


200 MILES 


This part summarizes the results of a study to deter- 
mine some of the basic system design factors which 
would give optimum performance for the transmission 
of 1,000,000 kw a distance of 200 miles. 

The transient stability limits were assumed to be the 
determining limitation for the transmission of power a 
distance of 200 miles. A transient stability study was 
made to determine the number of transmission line 
circuits required for the transmission line voltages of 
230, 287, and 360 kv fora given system. An 
equivalent circuit was set up to represent the system on 
an a-c network analyzer. The system disturbance for 


determining the transient stability power limit was - 


taken as a 3-phase fault occurring in front of one of the 
line circuit breakers at the sending bus and the subse- 
quent switching out of the faulted line section. 

From numerous curves showing transient stability 
power limit versus critical switching time for different 
transmission voltages and circuit parameters, Figure 5 


Sys. PIME ‘Sw 
KV SEC. OUT 
360 0.068 | 
360 0.068 | 
287 0.068 | 
287 0.068 | 
230 0.068 | 
230 0.068 | 
230 0.068 | 
360 0.068 le 
287 0.068 '/2 
230 0.068 ‘v2 
287 0.068 

287 0.068 

287 0.10 

360 0.068 


RYxXOx peo x+ 


‘ 


2 
~ 


nde 
e 


oa A 
~ 


(0) | 2 Chey et 5 6 7. 8 9 10 
; NUMBER OF SYSTEM LINES 


Figure 5. Power received versus number of lines for transient 
- stability 


7,000,000-kva plant 

Base kilovolt-amperes = base kilowatts = 10° 
Initial sending bus voltage = 1.0 per unit 
Initial receiving bus voltage = 0.957 per unit 
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was derived. Included in Figure 5 are curves of the 


approximate surge impedance or unity power factor 
loading of the lines at the various voltage levels based 


‘on the receiving bus voltage. 


RESULTS OF CURVES 
The results of Figure 5 indicate: 


1. That 5 lines at 360 kv, 6 lines at 287 Ly and 8 lines at 230 
ky will be required with 4 cycles fault clearing and with generators 
having a transient reactance of 30 per cent and an inertia constant 
of 3.5 kilowatt-seconds per kilovolt-ampere. — 

2. That increasing the inertia constant from 3.5 to 5,per 43 
per cent, produces an increase of transient stability power of about 
3 per cent. 


3, That decreasing the generator transient reactance from 30 
per cent to 20 per cent increases the transient stability power 


about 10 per cent and permits the elimination of one transmission | 


line for all three voltage levels. 


4. That increasing the equivalent receiving reactance from 20 


per cent to 30 per cent decreases the transient stability power 
about 10 per cent. 


5. That increasing ‘the switching time or duration of the fault 
from 0.068 second to 0.1 second, or 47 per cent, decreases the 
transient stability power about 12 per cent. 


6. That using an intermediate switching station such that one 


half of a line is switched out instead of one line, increases the power 
limit by 8 per cent and allows the elimination of one line for all 
three voltage levels. 


7, That eight lines operating at 230 kv with a generator transient 

reactance of 30 per cent have a transient stability power limit 
when switching out one line equal to the surge impedance loading 
of all of the lines, similarly for five lines operating at 287 kv with 
a generator transient reactance of 20 per cent. 


Figure 6 was obtained for a power received of ap- 


proximately 970,000 kw showing the number of lines. 


Table I. Surge Impedance Loadings Per Circuit of Typical 
Transmission Lines ; 


2.5 (Kilovolts)2 
Surge Impedance 


DAC ERERA TAR este Rath L050 onc ae ee ae 33,000 
NAGE Nae ee eh ee Aine oat, 2 TR 47,600 
‘Vailas Sx: Se ear 8 ca Ao pt BL I a ee 65,000 
DOE ES RE 30, 2 RIN Pes, cAE ates Aki Soa 96,000 
DO eS ic) A) SHR MIE, Sete tel os ile eae © Voces 132,000 
BER NS UIA Ae Mies EONS. Re Sa ee a MEAN 206,000 
Rn stint thNs Meteo ade yak ee Mae 324,000 
TES Sack airs We tA A Oe OBC a Saaniee Gae MAE EL ial _ 505,000 


. Surge impedance taken equal to 400 ohms per phase to neutral resulting in surge 
impedance loading in kilowatts = 2.5 (kilovolts)2. > 


i 6 


required with no intermediate switching stations, and 
the number of lines required with one intermediate 
switching station as a function of system voltage. The 
three system voltages chosen lie on the knee of each 
curve, indicating that they are in the region of the most 
economic cost for transmission. 
An installed cost comparison of transmission systems 
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NUMBER OF SYSTEM LINES 


Loading in Kilowatts 


\ NO INTERMEDIATE 
SWITCHING STATION 


) INTERMEDIATE 
WITCHING STATION 


TRANSMISSION SYSTEM —KV_ - \ 


Figure 6. System stability requirements; number of lines | 
versus system voltage } 
1,000,000-kva plant — 
200 miles transmission distance 
Power at receiving bus = 970,000 kiv approximately 


with and without intermediate stations is shown in 
Figure 7 with generators of 30 per cent transient re- 
actance, inertia constant=3.5 kw-seconds per kilovolt-— 
ampere, and with a receiving system reactance=0.20° 
per unit. . ea aah tiga: 

A cost comparison of systems using different generator 
transient reactances indicate that 20 per cent rather 


than 30 per cent is fully justified economically. The 


lower generator reactance system requires one less 

transmission line than the system using the higher value 

of generator transient reactance = 0.30 per unit. . 
Although this analysis was made on a somewhat 


_ different basis from that of parts A and B, it indicates 


not much difference in transmission cost for the three 


voltages of 230 kv, 287 kv, and 360 kv with a slightly 
lower cost for 287 kv. 


CONCLUSIONS 


Based on the results of this study, the following con- 
clusions have been drawn. oe 


1 The cost of a-c energy transmission given by Figure 1 may be 
attained by rational transmission system design for power transfers 
of 200,000 to 350,000 kw per circuit, for a load factor of 50 per 
cent, and an annual charge on investment of 11.5 per cent, Higher 
load factors or lower annual charges will reduce the ‘transmission 
costs. Since energy transmission costs are chiefly those of invest- 
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ment, the cost is almost inversely proportional to the load factor 
and almost directly proportional to the annual charge. + 


2. Line compensation by either series capacitors or special inter- 
mediate synchronous condensers becomes desirable for straight- 
away transmission distances exceeding 200-300 miles. Below 
these distances, line compensation does not appear to be justified. 


3. The 287-kv voltage level is about the most economical for 
power transfers of 200,000 kw per circuit for straightaway dis- 
tances of 300 miles and for higher loadings at shorter distances 
up to 350,000 kw per circuit for 100 miles. © 


' 4.° "The 360-kv voltage level is about the most economical voltage 


for distances in the range from 300 to 600 miles when line com- . 


pensation is used for power transfers of 300,000-350,000 kw per 
circuit. ; ite, 

5. The difference in energy transmission costs for any two voltage 
levels near the optimum is relatively small even for the same 

. power transfer and becomes practically inconsequential when the 
optimum economical loadings for each of the voltages are used. 


6. The terminal transformer costs approach that of the trans- 
mission line when the line length is in the range of 100 miles. 


7. Transformer costs limit the use of higher voltages than 360- 


400 kv for the shorter distances, whereas for the longer distances 
up to 600 miles circuit breaker costs also limit the use of higher 
_ voltages when intermediate stations are used. 


8. Operation of high-voltage systems with grounded neutrals 


360 KV 


o 
9 
x 
” 
a 
< 
y J 
al 
xe) 
a 
| 
e 
itp) 
° 
rs) 
INTER- 
MEDIATE 0 1 0 1 0 1 
STATIONS ; 
Pa 0.97 0.95 0.96 0.96 1.0 0.99 
Pz ~~ 0.96 0.84 — 1.14 0.95 1.48 119 
Pr/Pz 1.01 LB po fOed 1.01 0.68 0.83 
Figure 7. Installed cost of transmission systems 
Receiver reactance = 0.20 per unit 


Generator reactance = 0.30 per unit 
Generator inertia constant = 3.5 per unit _ 
Pp=per unit transient stability received power limit 
Pz = per unit surge impedance loading 

Base kilovolt-ampere = base kilowatt = 106 


materially reduces the transmission costs by allowing for the use 
of the next lower level of transformer insulation as well as reducing 
the transmission line costs. 


9. The lower resistance conductors result in generally lower 
transmission costs over a greater range of loads even for load 
factors as low as 50 per cent. ~ Also, since the larger conductors 
have a greater emergency loading, they, in general, will be pre- 
ferred. 


10. The most economic kilowatt loading varies from 60 per cent 


above the surge impedance loading at 100 miles (uncompensated 
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Transformers being built by Westinghouse Electric Corpo- 
ration for an experimental 500-kv transmission line of the 
American Gas and Electric Service Corporation 


line) to about the surge impedance loading 2.5(kilovolts)? for a 
distance of 600 miles (compensated line). See Table I for repre- 
sentative surge impedance loadings. 


{i.0 Hydroelectric generators and their step-up transformers 
delivering power to long distance transmission systems justifiably 
can be built with lower-than-normal reactance. 


12. Multiple transmission lines with more or less parallel rights 
of way used for firm power supply can justify economically inter- 
mediate switching stations located about every 100 miles. 


13. Electric energy transmission at high load factors in sub- 
stantial amounts, of the order of 200,000-—350,000 kw per circuit, 
making full use of present-day knowledge and equipment becomes 
more competitive than formerly with other methods of transporting 
energy and can be expected to be accorded a correspondingly 
renewed interest. 


14. Systems are now entering a stage in their development where 
added generating capacity will be located at relatively greater 
distances from the utilization areas. The economics of power 
transmission, therefore, will be in the direction to encourage the 
development of large generating stations for connection to well- 
integrated systems so that the transmission may be accomplished 


‘at high circuit loadings and load factors. 
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Engineering—Instrument of Peace 


As time goes, it was not too long ago that 


America’s pioneer plowman carried a mus-. 


ket as standard equipment. Today, we 
find the blueprint on the factory desk 
alongside the machine. The musket and 
the blueprint are, in many respects, similar 
symbols. Both have two implications— 
they are symbols of either destruction or 
security. ‘ ; 


It is becoming more apparent, each day — 


we live, that the co-ordinated skills of engi- 
neefing are the instruments by which wé 
will achieve either one or the other of these 
ends—and we are daily in much we do and 
say making our choice. I choose to believe 
that mankind will not elect to use engi- 
neering in a way whereby its end results 
will mean self-obliteration. ae 

Let us look, therefore, at the engineer’s 
position as an important benefactor of so- 
ciety. Does the man in the street recog- 
nize the engineer as such? Perhaps, to 
some degree. But surely not fully enough. 
One of the engineer’s greatest handicaps in 
working toward recognition is his un- 
accountable modesty and lack of articu- 
lation. The politicians, the — social 
workers—they have made their catch 
phrases a part of our language. The engi- 
neer has not. To him it was merely a 
matter of business to accomplish great deeds 
with few phrases—to establish good hous- 
ing, to introduce water and sewage systems, 
to promote the better life through the intro- 
duction of electricity into factories and 
homes and far places. It is time for the 
engineer to speak up. 

Concerning our own Institute, I want to 
state that no greater opportunity for good 
ever has presented itself to unselfish men than 
that which rests today—right now—in the 
palm of the electrical engineer’s hand. He 
has in his grasp the magic of electricity. 


Essentially full text of an address by President J. Elmer 
Housley to the annual meeting of the AIEE, held 
June 11, 1947, in Montreal, Quebec, Canada, = 
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In many instances he has applied this magic 
toward achievements which have brought a 
more complete understanding among the 
peoples of the world. But even greater 


opportunities face him. Cashing in on 


them depends largely on the engineer’s 
ability to tackle and accomplish the great 
task of co-ordination—of both thinking and 
effort. Grouped in harmony, engineers 
provide the means to wonders beyond the 


powers of the genie of Aladdin’s lamp— _ 


wonders which the mind of any single per- 
son cannot encompass. 
The engineer, through vision, courage, 
and teamwork, has industrialized the 
Western Hemisphere. I believe that this 
formula can be applied to a total and com- 
plete ‘design for living.” In the United 
States, for example, the electric generators, 
installed in utility and industrial plants 
combined, as of 1945,represented a kilowatt 
output exactly twice that of 1935. Out of 


this flow the thousands of electrical appli- . 


cations which are such a large part of our 
“design for living.” 
generation is forecast for the next ten 
years? Perhaps more than 60 million kw, 
depending upon the vision and unified 
courage of our engineers. Courage implies 
confidence. The electrical engineer can 
prosecute his work with a high degree of 
confidence that his profession is one which 


can be of unlimited service to humanity. 


In this important work, the electrical 
engineer should know that his professional 
associates do not wish to be bound by 
authoritarian, restrictive dogmas. A re- 
cent poll of AIEE membership brought out 
our group opinion on the relationship of 
the engineer and labor laws. A summary 
of the results of this poll has been published 
(EE, June ’47, pp 594-5). 

In keeping with these principles the elec- 
trical engineer has a serious responsibility. 
He may work with many organizations, but 
he elects to keep himself unfettered of the 
bonds of uniformity of hours, wages, incen- 


tives, and work. Unity of thought, ex- 
pression, and effort does not involve restric- | 


tions or blindfolds. However, he must not 
overlook the productive areas of co-opera- 
tion between management and labor in 


. achieving a well-ordered plan for working 


and living. 

Functional co-operation can be achieved 
only through unity within the profession. 
Why are we concerned with this. unity of 
function? . Because it is essential if man- 
kind is to have a greater opportunity in the 


“future for improved educational, cultural, 


and social satisfactions, 


What can we do to assist in developing © 


the field of engineering as an instrument of 
peace and better living? For one thing, 
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How much additional | 


* 


we can throw our support behind the fare 
thinking educators in our engineering col- 
leges who insist that cultural training is .as 
essential in engineering education as good 
technical training. We also must take the 
lead in enhancing the individual status of 
the engineer by maintaining the high ethi 
and moral standards of the profession. 
Society has shifted gears. It is running 
“in high” at all times. Instant communi- 
cation with the four. corners of the world — 
brings the impact of every important hap- 
pening into the family circle immediately. 
Inevitably, this speeds the development of 
ideas—and the conversion of ideas into — 


action. Little time is allowed us for sober — 


reflection on many decisions we must make, — 
Yet we have come to the Valley of Decision — 
in many of our affairs—particularly our — 
engineering affairs. . 
What direction must we take? We must : 
decide our problems with one goal always — 
before us—peace, security, and better living — 
for all. With this in mind we must con- — 
sider our relations with other professions; — 
our function as the technical arm of man- — 
agement in an industrial civilization; and 
especially the way in which we conduct our | 
daily lives, separately and together, == 
- We must preserve our unspoken policies _ 
of operating in full freedom of association; _ 
of offering nonpolitical service in public © 
affairs; and of becoming more articulate — 
in the expression of our ideals and dedica- — 
tion to the common good of all men. 
This has been a pleasant year, because — 
it has been a pleasure for me to serve the © 
Institute as one of its officers. The bond 
of fellowship, the spirit of mutual helpful- — 
ness among the members, the co-operation — 
afforded the officers and staff by the mem- — 
bers was displayed inremarkable degreedur- 
ing my visits to many Sections, Subsections, 
Student Branches, and District and general 
meetings attended during the year. Per- 
vading the meetings of executive com- 
mittees of Sections was the same strong — 
spirit of the electrical. engineer in fostering 
the development of a firm policy of high 
standards in our profession. Substantial 
evidence has been published confirming — 
observations made by many hundreds of 
divisional officers and general officers of the — 
Institute in the United States relating to 
participation of engineers in public affairs. 
Specific reference is made to the report of 
the professional activities” subcommittee 
(EE, May ’47, pp 496-7). ; 
_ Translation of theory into practice, 
thought into action, will be accelerated in 
the body of the membership by synchro- 
nized pulsed application of the magnetic 
interest of your newly installed presiderit, 
Mr. Blake D. Hull. E i fe 
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First, I wish to express to all members of 
the Institute my appreciation of the great 
honor that has been conferred on me in my 
being elected your president for the ensuing 
year. The office is one of great distinc- 
tion. We are 63 years old this year and 
number over 27,006 members, the largest 
engineering society in the world. Many 
renowned engineers have helped to fashion 
the Institute into what it is today—an im- 
portant factor in the shaping of many of 
our ways of life. I indeed would be em- 
barrassed by my personal inadequacies, did 

_ [not realize that the success of the Institute 
depends not so much on the ability of 
the president or his activities, as upon 
the ability and activities of the thousands 
of members scattered over the continent 
who are willing to contribute so much 
to the success of the organization through 
their work in the Sections and the com- 
mittees. : 

My first responsibility, and it is a difficult 
one, is the task of setting up the national 
committee organization. That includes 
some 900names. At best I can know per- 


sonally only a few of those to be appointed. © 


Fortunately, I have available the sugges- 
tions of the Sections, the District vice- 
presidents, the current chairmen of the 
_ committees, and various individual mem- 

_ bers. I shall follow their suggestions as 
well as I can, and I hope that those who 
are asked to serve will do so and will carry 
on to the best of their ability. 

There are a number of projects started 
during the administrations of my prede- 

~ __cessors which I hope can be carried forward 
to completion just as soon as possible. 

About two years ago Doctor Wickenden 
suggested that the planning and co-ordi- 
nating committee study the whole field of 
intersociety relationships, as well as the 
adequacy of the Institute’s internal com- 
mittee, Section, and staff. organization to 

_ deal constructively with the developments 
confronting the electrical, in particular, 
and, in a general way, all engineers. Mr. 
Fairman promptly appointed two sub- 
committees, one to study the technical 
activities and the other to study the pro- 
fessional activities of the Institute and their 
integration with similar activities of other 
engineering societies. President Housley 
‘has continued this project and given it his 

- enthusiastic support. 

These subcommittees havesubmitted, and 
the board of directors has adopted, a num- 
ber of constructive recommendations cover- 
ing some of the more routine administra- 
tive affairs of the Institute. I think you 
are familiar with them. In addition, they 
have undertaken two important projects 
in which I am particularly interested. 

The first of these provides for a greatly 
needed regrouping of the Institute’s com- 
mittee setup. This will aid in a better 


Essentially ful] text of the response by Blake D. Hull 
to the presentation of the AIEE president’s badge at 
the annual meeting of the Institute in Montreal, 
Quebec, Canada, June 11, 1947. 
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selection of committee members. Also, 
with the increasing number of committees, 
it is necessary to relieve the board of direc- 
tors of some of its responsibility for co- 


_ ordinating their activities. 


A step in that direction has been author- 
ized by the board in dividing the technical 
committees, of which there are 30 in exist- 
ence or authorized, into four groups with 
a co-ordinator in each to promote closer 


co-operation among them. There is no 


activity more important to the success of 
the Institute than its technical activities, 
and they must not be hampered. But 
there is a general belief, which I share, that 
we have outgrown the old arrangement 
and that a change is overdue. The pro- 
posed grouping of the technical activities, 
or something similar, will permit a better 
selection of committee personnel and a 
better co-ordination of their activities. 
The board also has authorized a group- 
ing of certain of the nontechnical commit- 
tees into two divisions, “professional”? and 
‘administrative,’ to which I also sub- 
scribe. All of these changes are made with 
the understanding that they will be tried 
out for a time and then officially adopted if 
found satisfactory. We should try them 
honestly and fairly and evaluate their 
effectiveness without bias. 
. The professional subcommittee has de- 
voted itself principally to the broader objec- 


tive of finding an organization through. 


which all engineers could advance more 
adequately their professional welfare and 
discharge their responsibilities to society. 
The committee has made its report and 
recommendation based on a sampling of 
the members’ opinion in all parts of the 
country. I think all of you have partici- 
pated at one time or other in discussion of 
the problem and are familiar withit. The 
subcommittee’s report was submitted to a 
committee of past presidents who have 
reviewed it and made such changes as 
appeared desirable. It has been published 
and I hope you all will read it. 

While there are many differences of 
opinion and conflicting views of how the 
objective can be accomplished, I am satis- 
fied that the majority of the members of 
the Institute are in favor of the organiza- 
tion proposed: by the subcommittee, or 
some similar setup. During recent months 
I have read articles written by past presi- 
dents of the civil, mechanical, and mining 
engineering societies, our own organization, 
and others, and I find that, as far back as 
the 30’s, their thoughts were directed to- 


ward a national all-inclusive society. The. 


feeling is that generally the existing engi- 
neering societies, in spite of some over- 
lapping and duplication, are carrying out 
their technical functions satisfactorily and 
with reasonable efficiency. Where this is 
not the case, they have within their organi- 
zations sufficient capacity to expand such 
activities to any extent needed. In respect 
to the engineer’s professional development, 
improvement of his economic status, his 
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responsibility to society, in short, all in- 
terests outside of his strictly technical pre- 
occupation, the existing societies by their 
very nature are inadequate individually. 
I shall use the name American Engineer- 
ing Association as a descriptive term 
for the kind of an organization the sub- 
committee had in mind. While I do not 
propose to recommend to the membership 
just how this over-all society is to be organ- 
ized, I am convinced that the technical 
functions and activities of any national 
engineering society should not be disturbed 
in this move, except to the extent that over- 
lapping and duplication of effort can be 
eliminated by voluntary action. This is a 
big program. It will require the most 
strenuous effort and the utmost of co- 
operation on the part of all the societies. 
I hope this can be obtained and some real 
progress made during the coming year. 
Before an organization of this kind can be 
set up, it seems to me advisable that all 
participating societies adopt uniform grades 
of membership with similar qualifications 
foreach grade. This should not be difficult 
to accomplish and is already under con- 
sideration by the Engineers’ Council for 


_ Professional Development. 


I wish to point out that in expressing my 


thoughts on what constitutes a workable — 


organization to which all engineers can 
belong to make their influence felt, I am 
speaking as an individual member. As 
president of the Institute, it will be my 
object to carry on with this project, so 
that there may be worked out some suit- 
able organization, whether it be an Ameri- 
can Engineering Association or some other. 

A moment ago-I mentioned the age of 
the Institute—63 years. Sixty-three years 
have no particular significance, insofar as 
age of institutes is concerned, but it does 
bring to mind the need for constant vigi- 
lance on our part so that the Institute will 
remain vital and effective. ; 

One of the most positive means of keep- 
ing an organization active and effective is 
a constant flow of new members, young in 
years, and enthusiastic in spirit. I shall 
support any plan that best meets that ob- 
jective, and I look forward to serving you to 
the best of my ability. 


i oan ome ere 


Night in Mexico to be Feature of 
Pacific General Meeting in San Diego 


All is in readiness for the AIEE Pacific 
general meeting to be held in San Diego, 
Calif., August 26-29, 1947. A varied pro- 
gram of entertainment, sports, and trips, 
with special features for the visiting women, 
combined with the recreational activities 
which San Diego has to offer, provides 
attractive vacation possibilities. Those 
who have not visited the city since before 
the war will find many interesting changes. 
The program committee suggests: “‘Plan 
your vacation for the dates of the meeting 
and stay around as long as you can.” 
Headquarters for the meeting will be in the 
Hotel San Diego. 


ENTERTAINMENT 


The president’s reception and cocktail 
party will be held Tuesday, August 26, 
at 6:00 p.m., in the Continental Room, San 
Diego Hotel. 
vided, and the party will be without charge 
for all who are registered. é 

At noon, Wednesday, a luncheon will be 
held in the Continental Room, and the 
committee has been fortunate in obtaining 
for the occasion Blake D. Hull (F739) 
AIEE president elect, who will speak on 
“Organization of an American Engineer- 
ing Association.” 

A highlight of the meeting will-be “A 


, August 27. 


Entertainment will be pro- 


Old Mexico,” Wednesday, 
Transportation will be pro- 
vided and will leave San Diego at 6:00 


Night in 


p.m. Dinner will be served at Serena’s — 


in Tijuana, after which guests have their 
choice of a program of dancing and enter- 
tainment, or greyhound races, or strolling 
among the cafes, shops, and streets of this 
Mexican town. No passport is needed to 
cross the border. 

For Thursday noon a 2-hour boat ride 
around San Diego Bay is scheduled, with 
picnic lunch served on board. Women are 
invited. Points of interest to be seen from 
the boat are the enormous Naval Air Sta- 
tion on North Island; the tuna fishing 
fleet; United States Fleet Sonar School; 
San Diego, Coronado, and Southwestern 
Yacht Clubs; the United States Coast 
Guard Air Base; 
Naval Fueling Station; kelp processing 
and salt plants; the Naval Training Cen- 
ter; Naval Amphibious Base; Marine 
Corps Base; the Naval Repair Base with 
its 300-vessel reserve fleet; submarines, 


- destroyers, and aircraft carriers at anchor; 


and the commercial waterfront of San 
Diego. 

An informal banquet will be held Thus 
day evening in the Continental Room and 
entertainment will include the presentation 
of golf and students’ prizes. wy 


California Tower through archway of Palms in Balboa Park, San Diego 
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Ballast Point and the. 


Points of interest to be seen will be Moun’ 


sities in Districts 8 and 9 have indicated - 


Future AIEE Meetings 


Pacific General Meeting 


San Diego Hotel, 
August 26-29, 1947 


Middle Eastern District Meeting 


Biltmore Hotel, Dayton, Ohio, September _ ; 
23-25, 1947 1 4 


San Diego, Calif., 


“il 


Midwest General Meeting 


Congress Hotel, Chicago, IIl., November 
3-7, 1947 
Winter General Meeting “2 


William Penn Hotel, Pittsburgh, Pa. e 
January 26-30, 1948 4a 


x : ; 4 
* be 


pene at then meeting. " Pacsaag ater 
smorgasbord-style luncheon and bridge — 
party will be held at Imig Manor. This © 
establishment is built around a central — 
courtyard, and swimming pool, and os 
swimming facilities may be used. 
Wednesday afternoon a sightseeing tour ‘ 
to La Jolla and Point Loma is planned. — 


. 


Soledad, La Jolla cove and caves, La Jolla 7 
Beach and Tennis Club, Scripps Institute a 
of Oceanography, Mission Bay, . Pacific a 
Beach, Mission Beach, Ocean Beach, ‘Naval — 
Electronics Laboratory, Fort Rosecrans, — 
and the incomparable view of San Diego, — 
Coronado Islands, and San Diego Bay — 


from the old Spanish lighthouse at the © 


_ Cabrillo national monument, on the tip of © 


Point Loma. oat ; A 5 
STUDENT ACTIVITIES i 


Nearly all of the 13 colleges and univer- _ 


that they expect to be represented in San — 
Diego by staff members and Student mem-_ 
bers. ; ; 

Student sessions are planned, and pa- — 
pers will be presented from California E 
Institute of Technology, University of 
Southern California, University of Santa 
Clara, Stanford University. University of | 
Utah, Oregon State College, and Univer- — 
sity of Idaho. 


SIGHTSEEING AND MISCELLANEOUS 


On Saturday, for those interested, a trip 
will be arranged to Palomar Observatory, 
site of the new 200-inch telescope of the 
Rockefeller Foundation. The extent to 
which visitors can be permitted inside the 
observatory building will depend upon 
progress of the installation of the 200-inch 
mirror, which is expected to occur about 
that time. ] 


August is the height of the deep-sea- 


fishing season off San Diego, when yellow- 


tail, sea bass, barracuda, mackerel, and 
bonito abound. Members interested: will 
be assisted in participating; if sufficient — 
interest is shown, a boat will be chartered _ 
exclusively for AIEE people. 4 
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AIEE PROCEEDINGS 


Order forms for AIEE PROCEEDINGS, and 
abstracts of the papers included, have been published 
in ELECTRICAL ENGINEERING as listed below. 
Each section of PROCEEDINGS contains the full 
formal text of a technical paper including discussion, 
if any, as it will appear in the annual volume of 
TRANSACTIONS. PROCEEDINGS are issued in 
accordance with the revised publication policy that 
became effective January 1947 (EE, Dec ’46, pp 576-8; 
Jan°47, pp 82-3), and are available to AIEE Associates, 
Members, and Fellows. 


Registered visitors will be assisted and 
encouraged to plan a week with as full and 
varied entertainment as suits their tastes. 
Among the items available will be visits to 
San Diego Zoo, Balboa Park, Del Mar Race 
Track, surf bathing beaches, Pacific Coast 
League baseball, and jai alai games. The 
Actors’ Company at La Jolla Playhouse, 
and Star Light Opera at Wegeforth Bowl, 
will be giving performances every night 
during the week of the meeting. San Diego 
Fine Arts Society is, exhibiting an ever- 
growing collection, and the Serra Museum 
in Presidio Park will be of interest, located 
on the spot where colonization of California 


began in 1769. 


GOLF 


A golf tournament will be held Thurs- 
day afternoon, August 28, at the Chula 
Vista links of San Diego Country Club. A 
perpetual trophy, the John B. Fisken Cup, 


will be awarded for the best 18-hole medal 
round on handicap, and there also will be 
prizes for a kicker’s handicap and for best 
low net among registered nonmembers. 
Transportation to the country club will be 
arranged for those desiring it. 


INSPECTION TRIPS 


Aircraft Carrier. A 27,000-ton flattop of 
the Essex class will be moored at Broadway 
Pier, just a short walk or bus ride from 
meeting headquarters, and the Navy has 
invited AIEE members and their guests 


‘aboard Tuesday afternoon. They will be 


given tours through the ship, permitting in- 
spection of the hangar and repair facilities, 
armament, living accommodations of the 
crew, and several types of Navy aircraft, in- 
cluding jet-propelled airplanes and a giant 
PB2Y-3 flying boat, which will be hoisted 
on board. There will be a demonstration of 
a jet-propelled airplane in flight overhead. 


AIEE Pacific General Meeting, Tentative List of Papers 


PROCEEDINGS 
Meetings Abstracts Order Forms 
Winter Jan’47,pp84- Feb *47, pp 33A 
93; Feb ’47, and 34A 
pp 190-1 
North Eastern Apr °47, pp 
District 401-02 
Summer June °47, pp June °47, DE 55A 
General 607-14; July and 56A 
747, p 708 
Aircraft 


47-197. D-C Aircrarr GENERATOR Power CENTER. 
E, L. Bottemiller, General Electric Company 


47-202. Grounp Power Suprty For MopERN 
Amcrarr. T. B. Owen, J. A. Murray, Douglas 
Aircraft Company; Allan Rosenstein, lecturer in 
engineering, University of California, and consulting 
engineer, Industrial Electronics and Transformer 
Company : 


47-205. Exzcrric Eguipmenrt REQUIRED IN A 
Mopern 6-Componenr WinD-TuNNEL Mopet Sus- 
PENSION System. H. Orville Cox, Bechtel Brothers 
McCone Company ; 


47-179. Automatic TEMPERATURE CONTROL FOR 
TRANSPORT AIRPLANES. R. E. Hedges, Douglas 
Aircraft Company, Inc. 


CP.* 
_ Execrricat Systems. J. A. Aldrich, J. R. Grace, 
United Air Lines, Inc. 


_CP.* EtectrricA, PrEROTATION oF LANDING 
Gear Wuezts. J. H. Keyser, Jr., Lockheed Aircraft 
Corporation 


47-176. Capacrrancr Furi Gaucrs. N.C. Clark, 
M. H. Adolphe, Lockheed Aircraft Corporation 


Communications—Electronics 


CP.* Some OsxseRVATIONS ON THE DESIGN AND 
MatnTENANCE OF Low-DisrortTion Aupio SysTEms. 
' J. R. McGaughey, Naval Electronics Laboratory 


CP.* Ranpom PHENOMENA AND SIGNAL-TO-NOISE 
Ratio. Simon Ramo, R. H. Delano, Hughes Air- 


craft Company ; 

47-198. DzsiGN AND APPLICATION OF SUPERSONIC 
Firaw Detectors. .D. C, Erdman, Triplett and 
Barton, Inc. 

CP.* AppricaTion oF Rapio on PowER SYSTEMS. 
L. E. Ludekens, Southern California Edison Com- 
pany 

CP.* Desicn or ErecrronicALty Recutatrep D-C 
Power Supriizs. D. C, Kalbfell, Kalbfell Labora- 
tories 


Industrial 


CP.* Desicn Prostems ENCOUNTERED IN Ca- 
PACITOR STORED ENERGY SPOTWELDING EQUIPMENT. 
John C. Rapp, Lockheed Aircraft Corporation 


47-186. GeznEeRAL ANALysIs OF SPEED REGULATORS 
uNDER Impact Loaps. G. D. McCann, California 
Institute of Technology; W.O. Osbon, H. S. Kirsch- 
baum, Westinghouse Electric Corporation 


47-181. A New Gruinpina Ciacuir FEED REGULATOR. 
J. N. Jones, Westinghouse Electric Corporation 


Aucust 1947 


ENGINEERING MAINTENANCE OF AIRCRAFT 


— PAMPHLET reproductions of 
author’s manuscripts of the num- 
bered papers listed in the program 
may be obtained as noted in the 
following paragraphs. 


— ABSTRACTS of most papers 
appear on pages 840-2 of this 


issue. 


— PRICES and instructions for 
procuring advance copies of these 
papers accompany the abstracts. 
“Mail orders are advisable, par- 
ticularly from out-of-town mem- 
bers, as an adequate supply of each 
paper at the meeting cannot be 
assured. Only numbered papers 
are available in pamphlet form. 


— COUPON books in five-dollar 

denominations are available for 

those who may wish this con- 
venient form of remittance. 


—THE PAPERS regularly ap- 
_ proved by the technical program 
committee ultimately will be pub- 
lished in PROCEEDINGS and 
TRANSACTIONS; essential sub- 
stance of many will appear in 
ELECTRICAL ENGINEERING 


CP.* Srrrp Conrrot FoR Monorail Cranes. 
L, J. Rich, Lockheed Aircraft Corporation ‘ 


CP.* Fre.p Prostems 1n BALancinc RorTaTING 
Execrric Macuinery. R. B. Barton, General Elec- 
tric Company 


CP.* Execrrorytic CLeanine or RECTIFIER TANKs. 
C. K. Ittner, Aluminum Company of America 


Irrigation | 


Address: CoLtorapo River WATER ALLOTMENT AND 
Power Grnerators, W. S. Peterson, Los Angeles 
Department of Water and Power ; 


Power 


47-203. A Simpte AND INEXPENSIVE METHOD FOR 
AcouraTELy Merasurinc STeapy-STATE AND TRAN- 
sIENT VOLTAGES On Hicu Votraces. H. L. Levinton, 
Bonneville Power Administration 


47-199. Excrration ProsLems IN HyDROELECTRIC 
Generators Suppiyinc Lona Transmission Lines. 


Institute Activities 


ages 


C. L. Killgore, United States Bureau of Reclamations 


47-184. Tue. Dersicn AND PERFORMANCE OF THE 
VERTICAL GENERATOR THRUST BEARINGS AT THE 
BoNnNEVILLE PLANT OF THE Corps OF ENGINEERS, 
War Department. F. M. Lewis, War Department; 
T. W. Gordon, General Electric Company 


CP.* ConpucrorR VIBRATION StTupIESs ON ENER- 
Gizep 230-Kyv Transmission Lines. M. G. Poland,’ 
M. B. Elton, Bonneville Power Administration 


47-175. Broxen Conpucror Errecr or Sacs IN 
Suspension Spans. Alfio Bissiri, Maurice Landau, 
Department of Water and Power, City of Los Angeles 


47-180. Trsts anD DEVELOPMENTS IN CONNECTION 
with Hor-Line Insutator Wasuinc. G, Leslie 
Hill, Pacific Gas and Electric Company 


47-185. 
Durinc Reicnirions AND RECOVERY. 
University of Washington 


Crrcutt-BREAKER CURRENT MEASUREMENT 
L. J. Lewis, 


Selected Subjects 


47-201. An Execrro-Opricat Suurrer ror Pxoto- 
GRAPHIC Purposes. A. M, Zarem, F. R. Marshall, 
F. L. Poole, United States Naval Ordnance Test 
Station 

CP.* Tue ANALysis oF RETARDED Controt Sys- 
ves. L, A, Pipes, Hughes Aircraft Company 

CP.* A Dertvative-Computinec ~SERVOMECHA- 


NISM FOR Power System Governinc. T. E. Curtis, 
Pacific Gas and Electric Company } 


Symposium on Sonar 


CP.* GernERAL SurRvEY oF SONAR Devetormenr. 
Rawson Bennett, Navy Electronics Laboratory 
47-195. A Berarinc Deviation INDICATOR FOR 
Sonar. ©. H. Schuck, Minneapolis-Honeywell 
Regulator Company; C. K, Stedman, Boeing Air- 
craft Company; J. L. Hathaway, National Broad- 
casting Company t 

A. CG. 


47-182. SupMarINE DETECTION BY SONAR. 
Keller, Bell Telephone Laboratories, Inc. 


CP.* Tse AppiicaTION oF Sonar TO Harsor 
DeFensE anpD Ampuipious Lanpinc. Elias Klein, 
T. F. Jones, Naval Research Laboratory 


CP.* THe INSTRUMENTATION AND TECHNIQUES OF A 
Sonar Cavipration Station. Cecil Burbank, Navy 
Electronics Laboratory 


CP.* Ecuo RepeaTer Practick Tarcet System FOR 
Tramninc Sonar Operators. D, G. Reid, W. L. 
Bryant, Navy Electronics Laboratory 


Conference paper; no advance copies are 
available; not intended for publication in 7RANS- 
ACTIONS. ‘ 
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Approximate Hotel Rates 


Rooms with é ‘ 

Hotel Single Bed Double Bed Twin Beds Suite or Cottage 
SRD ab x Cahn tags BORN: ..-$2.50-5.00 ...... $5.00-8.00 ...... $5,008.00 
Eas et ke $2.50-5.00 ...... 2.50-5.00. ...+%» Bh Oa5) OOWawrmemet Frise 
8.00-12.00.....- PR Aes. cae Gren ia .00n maior cee 
60028100) cites 8.00-12.00..... ESNOULID GOn Matas an cclledg ome 
srt gO go chee a Benne 50088 00a cow sSNOO-B CONS c. cannael eeeomat 
ri alate ogee wth eye ener SOG OO coke nae aad athe tate 
See ee aaa S PA ea tase 9 od edge tect oe. Ha ae Seb atthe Over 12.00 
ee ee eens: 350-5.00 ...... St abbot oe a 
New Palace. c<2+ csc ticdine sie watibe de Qo wapienrs Pp 2.50-5.00 ...... 5 O0S8 00" ae teoe 6 0,e se ele wie toe 
eae SiSO=B 100: cours SE SOSR OUd diaes nite oe cewreats 


* American Plan. 


EE 
Tentative Schedule of Events 


Tuesday, August 26 


8:00 a.m. Registration 
9:30 a.m, Opening general meeting 
10:30a.m. Technical session: Irrigation 
12:00 noon. Luncheon meeting 
12:30 p.m. Women’s luncheon and’ bridge 
party at Imig Manor : 
1:30 p.m. Inspection trip: Visit aboard 
aircraft carrier 
2:00 p.m, Technical session: Selected sub- 
jects : 
Student technical session 
6:00 p.m. President’s reception and cock- 
tail party - 


Wednesday, August 27 


9:30 a.m, Technical session: Aircraft 
Technical session: Power 
Leave for inspection trip; Solar 


Aircraft Company 
12:00 noon Luncheon meeting. Speaker: 
; Blake D. MHiull, president 


AIEE, on “Organization of an 
American Engineering Asso- 
ciation.” 
- 1:30 p.m. Women’s sightseeing trip to 
La Jolla and Point Loma 
Technical session; Aviation 
Student technical session 
Leave for inspection 
Silver Gate station 
6:00 p.m, Leave for evening program in 
Tijuana, Mexico, or Jai Alai 
game ‘ 


2:30 p.m. 


Thursday, August 28 


9:30 a.m, Technical session: Communica- 
tion—Electronics © 

Technical session: Industrial 

Leave for boat ride around 
San Diego Bay. Picnic lunch- 


11:30 a.m, 


con served aboard. Women ~ 


invited 

2:00 p.m, Start of golf tournament at 
San Diego Country Club, 
Chula Vista 

Technical session: Communica- 
tion—Electronics 

Technical session: Industrial 

Banquet and awarding of prizes 
Informal 

Speaker: Doctor A. W. Bellamy 
on “Biological Significance of 
the Bikini Tests” 


7:00 p.m, 


Friday, August 29 


9:30a.m. Technical session: Power 

Symposium on Sonar 

Leave for inspection trip: Con- 
solidated Vultee plant 

12:00 noon Luncheon 

Technical session: Power 

Symposium on Sonar (con- 
tinued) 

Leave for inspection trip: Naval 
Electronics Laboratory 


—— 


trip: 


The Essex-class ships are large carriers, 
many of which, including the famous 
U.S.S. Franklin and U.S.S. Bunker Hill, saw 
action in the last war. They displace 33,- 
000 tons when fully loaded, are 856 feet 
long, carry 150,000 horsepower of propul- 
sion machinery and a complement of over 
2,500 men. 


Solar Aircraft Company. For members 
interested in resistance welding of stainless © 


steel products, an inspection trip has been 
arranged to visit the San Diego plant of 
Solar, largest manufacturers in the world of 
aircraft exhaust manifolds. Some of the 
other products are high temperature parts 
for gas turbines, stainless steel caskets, 
dairy equipment, and cooling tower fan 


blades. This trip is limited to 25, and those. 


desiring to go are cautioned to register well 
in advance. 
newest generating station of the San Diego 
Gas and Electric Company, and is laid out 
for an ultimate installation of four turbine- 
generators. It now has one 43,000-kw ma- 
chine, placed in service in January 1943, 
which is served steam at 850 pounds per 
square inch and 900 degrees Fahrenheit. 
Unit 2, of 50,000-kw rating, and its acces- 
sories now are being erected. 


Consolidated Vultee Aircraft Corporation. 
This company’s main plant is located in 
San Diego and was the birthplace of such 
famed wartime airplanes as the B-24 
Liberator, the PBY Catalina, the PB2Y 
Coronado, and the B-32 Dominator. AIEE 
members and guests will be allowed an ex- 
tended tour of the nonrestricted areas of the 
plant, including the XC-99, largest trans- 
port airplane in the world, now nearing 
completion; the mockup area; the new 
wind tunnel; and the production line of 
the Convair 240, new 40-passenger airliner of 
which more than 100 are on order by do- 
mestic and foreign airlines. 


United States Navy Electronics Laboratory. 
Located on Point Loma, this is an organiza- 
tion of civilian scientists and engineers, 
aided by naval officers and men, working 
on the design, procurement, testing, instal- 
lation, and maintenance of fleet electronic 
equipment. Among the items included in 
the inspection tour will be the antenna 
model range on a “simulated ocean,” 
where radiation patterns are taken from pro- 
portionate ship models, a sonar operators’ 
training device, lightweight radar in opera- 
tion, and displays showing special crystal 


Institute Activities 


_ ing principles. - 


. have been made for sufficient blocks of 


who have received an advance registration 


_ ous committees and their members who are 


Silver Gate station is the | 


qy 


POSH O 


or 

eS arr <a 
HOTELS Fc 
Those who will attend the meeting should — 
make reservations by writing directly to the 
hotel preferred. Although arrangements 


s ‘ oa! a 
transducers and sonar detection and rang- 


rooms for the number expected to attend, — 
they will be held until meeting time only, 

if specifically reserved by those who will 

occupy them, and travel to San Diego in © 
August is particularly heavy because of the 
concurrent race meeting at Del Mar Turf 
Club. 


a 
ADVANCE REGISTRATION a 
Those who will attend the meeting and — 


filling in and mailing the card promptly. 

This will be of great assistance to the com- — 

mittees making arrangements. “id 3 
a 


card by mail should register in advance im 


COMMITTEES “ae 


The following is a tabulation of the vari- 


S 


conducting the activities ‘of the meeting. 


a 


General Committee 

J. F. Sinnott, chairman 

B. B. Gravitt, vice-chairman 
W. J. Kenline, secretary 

R. T. Strong, treasurer 

W. M. Allen : 

F, J. Bartholomew 

I. W. Best 

D. I. Cone 

A. V. Eastman 
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E. W. Williams 

Subcommittee Chairmen 
C. J. Breitwieser, technical — 
. P. Conner, hotel and registration 
L. Doolittle, arrangements 
. McDougal, entertainment 
A. Cordes, finance cyt. 
F. Schott, student activities <* 
M. Klauber, publicity bey 2 

. Nevitt, golf oh 
H. Templeton, transportation and inspection trips 
rs. H. A. Cordes, ladies 


WE 
a 
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Second AIEE Division 
Formed in Puerto Rico ete 


A new geographical division of the AIEE e 
was formed June 1, 1947, at San Juan, 
Puerto Rico, embracing the three eastern 
districts of San Juan, Humacao, and 
Guayama.' This is the second Puerto — 
Rican divison to be added to the New York 
Section during the past few months, the 
ee been organized on March 9, 

E, May’ 47, p 507). . @ B- ; 

The newly elected woets ee 
Megwinoff (A 38) chairman; Victor Man- 
uel Cataldo (A 37) secretary; F. del Valle 
Atiles (M45) treasurer. There are a large 
number of former members in this area and 
immediate steps will be taken to build up — 
the active membership to at least 30 in the - 
near future. 

Chairman Megwinoff, chief engineer of 
Megwinoff and Company, has been instru- 
mental in carrying forward the organization 
a this new division of the New York Sec- 

on. 7: 
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63d Summer General Meeting ~ 
Is Fourth to Be Held in Canada 


___ Emphasizing the international nature of 
the AIEE, the 63d * annual summer general 
meeting was held in Montreal, Province of 

Quebec, Canada, June 9-13 inclusive, 1947, 
with headquarters at the Mount Royal 
Hotel. Summer meetings previously held 

_ in Canada were, the 39th in Niagara Falls, 
Ontario, in 1922; the 47th, in Toronto, 
Ontario, in 1930; and the 58th in Toronto, 

‘Ontario, in 1941. The meeting dates this 
year were the earliest in a great many 
years, and were dictated to the local com- 


mittee by the necessity of getting in ahead of 


the regular summer season in order to be 
assured of adequate hotel facilities. The 
earliness of the date resulted in some con- 
flict with school and college schedules 
which prevented the attendance of some 
officers and members. The verified at- 
tendance of 1,451 persons, however, has 

' been exceeded only by the 1923 meeting in 
Swampscott, Mass., for which the reported 
registration was 1,616. Attendance figures 
are given in further detail in the accom- 

_ panyingtabulation. — 

The formal program was made up of 13 
regular technical sessions, 14 technical con- 
ference sessions, 10 administrative confer- 
ences, and some 25 committee meetings. 
All sessions were well attended, although 
the heavy program of sessions and confer- 
ences made it difficult for members to take 
full advantage of the generous variety of 
inspection trips, sight-seeing trips, and rec- 
reational activities arranged by the local 


committee. The program provided for the 


presentation and discussion of some 63 
technical program papers, 43 informal con- 
ference papers, and a large number of con- 
ference topics of current interest. 

_ As at Detroit, the heavy technical pro- 
gram was the subject of considerable casual 
comment among members and the dele- 
gates, one school of thought vigorously up- 
holding the idea of a full and diversified 


program as a means of appealing to a wider | 


range of membership interests and con- 
sequently performing a broader service, the 
other school of thought believing that for 


the summer general meetings, the technical — 


sessions should for the most part be con- 
fined to the morning, leaving afternoons 
open for inspection trips, recreation, and 
other activities. 

With the exception of five committee 
meetings which were held in the head- 
quarters building of the Engineering Insti- 
tute of Canada, and the annual conference 
of officers, delegates, and members, which 


was held at the Windsor Hotel, all technical. 


sessions, conferences, and committee meet- 
ings were held at the headquarters hotel. 


ENTERTAINMENT FEATURES 


A generous program of entertainment 
activities was nicely planned and executed 


22g Le a eee ee 
* Despite the fact that no AIEE summer meeting 
was held in 1919 or in 1945 the 1947 summer general 
meetting officially has been designated the 63d summer 
meeting to conform to the number of years of the 
Institute’s existence. 
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by the local committee to suit the varied 
interests of attending members and guests. 
As an innovation of practical quality, 
the committee arranged for the Normandy 
Roof dining room of the Mount Royal 
Hotel to be opened daily for a special noon 
luncheon exclusively for AIEE members | 
and guests, obviating the necessity of 
competing with other crowded luncheon 
facilities. Facilities for numerous inspec- 
tion trips to points of technical interest, 
and for visits to Montreal’s many points 
of artistic and historic note were arranged 
by the local committee. The women’s 
program included a fashion show and tea 
at the department store of The Eaton 
Company of Canada; a military whist 
party at the Windsor Hotel, the evening 
of the men’s smoker; and all-day 100-mile 
scenic trip through the Laurentian Moun- 
tains with luncheon at the famous Alpine 
Inn at Sainte Marguerite-du-Lac Masson, 
and an all-afternodn tour of Montreal 
including the Botanical Garden where the 
women were guests of the City of Montreal 
for tea. 

’ At the opening general session Monday 
noon, Doctor de Gaspe Beaubien (M ’21, 
member for life) general chairman of the 
summer meeting committee, presided. 
Official welcomers to Montreal included a 


‘representative of the mayor and Doctor 


C. J. MacKenzie, past president of the 
Engineering Institute of Canada and cur- 
rently president of the National Research 
Council of Canada. The men’s smoker, 
held Tuesday evening, was a double- 
feature program, presenting in the Nor- 
mandy Roof dining room a table-served 
buffet dinner complete with floor show 
and, across the hall in the neighboring 
ballroom, a circus variety show, ranging 
from Golden-Glove boxing matches to 
clown acts and other side show features. 
Twin highlights of the general. enter- 
tainment program were the dinner and 
dance held in the Mount Royal Hotel 
Thursday evening and the 2-day boat 
trip down the St. Lawrence which left 
Montreal Saturday evening. A reception 
for President Housley immediately pre- 
ceded the banquet, which was addressed 
by Canada’s distinguished General A. G. 
L. McNaughton (Honorary Member, 
AIEE). General McNaughton spoke on 
the topic, ‘Co-operation of Canada and 
the United States in the Defense of North 


America,” presenting unofficially his own 
personal opinions from his point of view 
as present chairman of the Canadian 
Section of the Canada and United States 
Permanent Joint Board of Defense. 
General McNaughton’s address appears 
elsewhere in this issue (see pages 754-7). 
For the Saguenay boat trip, a steamer was 
chartered from the Canada Steamship 
Company, the party leaving Victoria 
Pier in Montreal at 6 o’clock, Friday 
evening, June 13, arriving at Bagotville 
on the Saguenay River at about 5 o’clock, 
Saturday evening, where the boat remained 
tied up until about 1 a. m. Sunday morn- 
ing. From Bagotville, the Aluminum 
Company of Canada served as host for a 
side trip to the Shipshaw power develop- 
ment and to the Arvida Works of the 
Aluminum Company of Canada. The 
Shipshaw development comprises two 
hydroelectric generating stations having a 
total installed capacity of 1,500,000 horse- 
power. The Arvida Works are rated as 
the largest aluminum plant in the world. 
Returning from Bagotville, a 3!/:-hour 
stopover was made at Quebec City, the 
boat arriving back in Montreal, early 
Monday morning. a Stee 

Other inspection trips included the 
radiation laboratory at McGill Univer- 
sity in Montreal, where a 100,000,000- 
electron-volt cyclotron is under con- 
struction, and an afternoon trip to the 
Beauharnois Hydroelectric development 
where some 650,000 horsepower in electric 
energy is developed by the 13 hydroelectric 
units making use of the 80-foot head in the 
Soulanges section of the St. Lawrence 
River between Lake Ste. Francis and Lake 
Ste. Louis. Visitors were guests of the 
Beauharnois Light, Heat and Power 
Company. Quite a number took ad- 
vantage of a special airplane inspection 
trip to the Shipshaw development Wednes- 
day afternoon. 


Recent Summer-Meeting Registration 


Regis- 
Year Location District tration 
1947-1). Montréaki:ci5e citesis re an oe 10.5 ac 585451 
1946.../;, Detroltigeane-.h ees Sit aes 1,351 
1945...Not Held 
1944, vot. Bows) Mon. econ scene Vnteatatrs 1,142 
1943. ..Cleveland, Ohio............ Die wirem 1,179 
194277) Chicago, Ub yc, ned clemeioy | Siri 1,173 
19400: Toronto, Ont 4.05 sence econ. 5 Ue et td 1,204 
1940...Swampscott, Mass..........- ) Wore. ¢ 1,010 
1939. ..San Francisco, Calif......... Bicvud 945 
1938...Washington, D. C.,......+.. Seraihee 827 


Analysis of Registration at 1947 Summer General Meeting, Montreal, Canada 


a 


Classification 1 2 3 4 5 

Members.......---+ 135 152) hae Aso Ohaaste os 

Men guests......... Ol ety oon vernon st ies se Lo 

Women guests.....- ABS FUe SO: ae Ol et lu en cond hae as 

Studentsi.'.5,....0+ i ea Kine Picante goa datas 
AU ORALR 2s: o1a)sheualsien 199% 2259s ek levanDiinseek eos 


* District in which Montreal is situated. 
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Districts 

6 7 8 9 10* Elsewhere Total 

iy eames eae © Mes emer Pe 5 810 
Sn Sec hae FT tico dh Hace ReAeeR tas a Beatie 

5a. 1G ViGhee seh Oa We 306 

1 fet en th, oka Ba tips cee 12 


GOLF TOURNAMENTS 


The AIEE Mershon Trophy was won by 
Charles B. Oler (M’35) of the Maryland 
Section. The winner is assistant professor, 
Post-Graduate School, United States Naval 
Academy, Annapolis. 

The present Mershon Trophy is the 
third in a series of trophies presented to 
the AIEE by Past President R. D. Mershon 
(F712). This trophy is available for 
competition by Institute members on the 
basis of match play and handicap. Each 
winner is entitled. to have his name en- 
graved on the trophy, and also receives 
a suitable memento of the occasion. The 
trophy remains‘in the permanent possession 
of the Institute, and is kept on display in 
the members reception room at headquar- 
ters in the Engineering Societies Building 
in New York, N. Y. The two earlier 
trophies donated by Doctor Mershon were 
won permanently. With the addition 
‘of the 1947 winner, the names now appear- 
ing on the Mershon Trophy are as follows: 


1947 
1946 
1942 
1941 
1940 

1939 

- 1938 

1937 

1936 


C. B. Oler (Maryland Section) 
Tomlinson Fort (Pittsburgh Section) 
H. G. Schultz (Chicago Section) 

D. 8. MacCorkle (New York Section) 
H. A. McCrea (Boston Section) 

F. R. George (San Francisco Section) 
T. O. Rudd (New York Section) 

C. H. Teskey (Cleveland Section) 
Carl E. Johnson (Los Angeles Section) 


The Lee Trophy, presented to the 
Institute in 1933 by former Past President 
W. S. Lee, has been available for compe- 
tition among Institute members on the 
basis of lowest net score for 36 holes, the 
trophy to be won twice by the same player 
for permanent possession. At Montreal, 
G. R. Canning (M’45) of the Cleveland 
Section, protection engineer for the Ohio 
Bell Telephone Company, won the Lee 
Trophy, and by virtue of having won it 
at the competition in 1933 in Cleveland, 
becomes its permanent possessor. The 
names on the trophy now will be 


1947 
1946 


G. R. Canning (Cleveland Section) 
K. M. Smith (Chicago Section) 


1941 T. H. Hogg (Toronto Section) 

1940 H. E. Wulfing (Chicago Section) 

1939 W.G.B. Euler (San Francisco Section) 
1938 T. A. O’Halloran (Washington Section) 
1937 G. A. Kositzky (Cleveland Section) 
1936 H.S. Warren (Los Angeles Section) 
1935 A. H. Sweetnam (Boston Section) 

1934 F. M. Craft (Georgia Section) 

1933 G.R. Canning (Cleveland Section) 
1932 C, H. Teskey (Cleveland Section) 


The Montreal tourmaments were played 
at the Whitlock Golf Club located at 
Hudson on the Montreal—Ottawa highway. 
The local committee also arranged for 
playing privileges for AIEE members at 
the following several clubs, Royal Montreal 
Golf Club, 10 miles west of Montreal; 
Elmridge Gold Club at Dorval; Country 
Club at Ste. Lambert, 4 miles south of 
Montreal on the south shore of the St. 
Lawrence River; Summerlea Golf Club 
at Lachine, on the main highway 9 miles 
west of Montreal; Rosemere Golf Club, 
12 miles north of Montreal. 


COMMITTEES 


The smooth-functioning quality of the 
summer meeting in Montreal, and the 
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_ R. Hobner, chairman; 


extent and variety of its technical and 


social program, bore evidence of the hard 


work done over a long advanced period by 
the volunteer group which comprised the 
various local committees. 


General Committee 


Doctor de Gaspe Beaubien, chairman; H. W. Haberl, 
vice-chairman; G. H. Gillett, secretary-treasurer; F. L. 
Lawton, vice-president of ATEE for Canada District 
10; W. R. Simmons, chairman Montreal Section; 
M. CG. Thurling, secretary Montreal Section; D. M. 
Farnham, secretary District 10; R. M. Pendergast, 
Ottawa Subsection representative; D. Anderson, 
Engineering Institute of Canada representative; J. A. 
Beauchemin, EIC representative; J. M. Crawford, 
EIC representative. 


Hospitality Committee 

P. W. Howlett and C. E. Gelinas, cochairman; L. | 
Scharry; F. N. Beattie; G. G. Kinnear; P. D. 
Rossiter. 


Meetings and Papers Committee 


W. R. Way, chairman; C.L. Roach; D. J. McDonald; 


J. L. Davison; L. K. Hart; T. O. Evans. 


Sports Committee 


| J. L. Clarke, chairman; H. Tincombe; C. A. Barber; 


N. Wright; R. L. Mooney; N. Morgan; W. H. Cam; 
R.N. Coke; A: D. Ross. 


Hotels Committee 


G. Griffiths; A. G. Moore; 
A. Malkin. 


Publicity Committee 


W. E. Davison; J. A. Smith; W. Sharples; H. L. 
Mahaffy; E. Stanger; A. C. Abbott. 


Inspection Trips Committee 
A. W. Howard, chairman; J. D. Madill; Doctor J. S. 
Foster; G. Kingsmill; H. L. Hurdle; M. C. Archi- 
bald. 

Transportation Committee 

J- D. Sylvester, chairman; R. J. Brydges; D. F. Haney; 
H. A. McColeman. 

Finance Committee 

L. E. Potvin, honorary treasurer; C. C. Parkes, secretary; 


_ H.W. Haberl; D. Anderson; F. Krug; W. R. Sim- 


mons; J. Kazakoff. 


Registration Committee 


J. R. Auld and E, Van Koughnet, cochairmen; W. O. 
Sorby; .R. R. Gregory; S. E. File; W. E. Walker; 
B. H. Johnston. ‘ 


Women’s Hospitality Committee 


H. H. Remine, chairman; Mrs. H. H. Remine, vice- 


chairman. 
Hospitality Committee 
Mrs. D. M. Farnham and Mrs. D. Anderson, co- 


chairmen; Mrs. J. A. Fletcher; Mrs. G. Kirlin; Mrs. a 


F. C. Galer; Mrs. A. S. Runciman; Mrs. R. N. 


Coke; Mrs. E. A. McKeegan; Mrs. F. Krug; Mrs. — 


H. Milliken. 


Saguenay Boat Trip Committee ' 


G. Millican. 


Smoker Committee 


CG. A. Laverty, chairman; N. Morgan; G. 
F. Gaylor; J. Merritt. 


Finch; 
Students Committee 


Professor W. H. Shippel; Professor Rene Dupuis; 
Professor J. Lawrence. 


i 


- Sightseeing Tour Committee 


Mrs. C. E. Gelinas, chairman; Mrs. de Gaspe Beaubien; 
Mrs, J. A. Beauchemin. 
Whist Party Committee 


Mrs. G. H. Gillett, chairman; Mrs. W. R. Simmons; 
Mrs. A. L. Honghs Mrs. A. C. Abbott; Mrs. C. 
Laverty. 


Fashion Show Committee *y 


’ Mrs. M. C. Thurling and Mrs. J. A. Beauchemin, 


cochairman; Mrs. J. R. Auld; Mrs. H. W. Biskeborn; 
Mrs. E. A. McKeegan; Mrs. A. Duffesson; Mrs. B. 
Le Bel; Mrs. P. E. Poitras. 


Laurentian Tour Committee 


Mrs. H. W. Haberl, chairman; 


“Mrs. P. W. Howlett; 
Mrs. T. O. Evans. i 


Forum for Officers, Delegates, Members 


‘Provided at Three Conferences | 


The annual conference of officers, dele- 
gates, and members for 1947 was held in 
the Windsor Hotel, Montreal, Canada, asa 
part of the program of the summer general 
meeting of the Institute held in that city, 
June 9-13, 1947. This year’s conference 


actually was a series of correlated confer- 


ences extending through Monday, Tues- 
day, and Wednesday aft rnoons. 


1. A triple conference Monday afternoon, at the 
Mount Royal Hotel, meeting in three parallel groups, 


one representing the larger Sections, one representing | 


the Sections of intermediate size, and one representing 
the smaller Sections; devoted to topics concerning 
Section operation and management. 


2. The main conference, embracing all groups, 
held Tuesday afternoon at the Windsor Hotel, built 
around the theme “The Institute of Tomorrow,” 
for the presentation of brief reports on important 
phases of AIEE activities covering the year’s progress 
and an outline of plans and possibilities for the future. 


3. A conference concerning “Technical Group Ac- 
tivities in the Sections,” held Wednesday afternoon 
at the Mount Royal Hotel, which drew attendance 
from representatives of Sections of all sizes. 


Attendance at all of the sessions included 
many officers and members other than the 
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responsible delegates. All of the ten Dis- 
tricts were represented officially by Dis- 
trict secretaries, the vice-presidents from 


all but the Great Lakes District were — 


present, and Student Branch counselor- 
delegates attended from all but the Pacific 
and Canada Districts. Official delegates 
also were present from 74 of the 78 Sections 
officially listed as active at the time of the 


G. Kirlin, chairman; A. C. Abbott; R. Mooney; : 
oa 


“ 


Professor H, Gaudefroy; Professor G. A. Wallace; 


4 
P 
“ 
| 


te 


summer general meeting. The Sections — 


not represented officially were Mansfield, 


Muscle Shoals, Rock River Valley, and 
South Carolina, 
SOCIAL PERIOD EFFECTIVE 


A most effective preliminary to the series 
of conferences was a wholly informal 


“Delegates Get-Together,” with no pro- — 


gram whatever, convenient accommodation 
for which was provided Monday forenoon 


in one of the small assembly rooms adjacent 


to the registration area. This innovation in — 


the program of meetings and conferences 
was sponsored by the Sections committee 


for the purpose of providing convenient 


opportunity for Institute officers, com- 
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mittee members, Section delegates, and 
other interested members to renew old 
acquaintances, make new ones, and ex- 
change ideas concerning Institute affairs. 

Acquaintanceships formed during this 
informal social period were valuable 
throughout the general meeting, and 
_ especially aided the various conferences on 
Institute affairs, greatly facilitating a closer 
and broader understanding of the aims 
- and objectives of the Institute and the ways 
in which these relate to the expanding 
' activities of the Sections and their oppor- 
tunities for effective service. 


Main Conference 


The main conference of officers, dele- 
gates, and members was held Tuesday 
afternoon, June 10, in the York Room of 
the Windsor Hotel, with R. M. Pfalzgraff 
(M*41) of the Philadelphia Section, pre- 
siding, and A. C. Muir (M ’39) of the Phila- 
delphia Section acting as secretary. In 
opening the meeting, Chairman Pfalzegraff 
drew special attention to the international 
flavor represented by the holding of the 
1947 conference in Canada, with a strong 
delegation present from the Mexico City 
Section which will be host to the 1948 sum- 


mer general. meeting and related confer- © 


ences. 

AIEE Vice-President F. L. Lawton 
(M’36) spoke on behalf of District 10 in 
welcoming the conference to Montreal. 
Mr. Lawton reminded his audience that, 
in a population of some 13,000,000, Canada 
has approximately 5,000 electrical engi- 
neers of which some 960 are members of 
the AIEE; and an additional 80 potential 
electrical engineers are Student members. 
The first ATEE Section in Canada was 
organized in Toronto in December 1903; 
in August 1911 a Section, was formed in 
Vancouver, British Columbia; and in 
April 1943 the Montreal section was acti- 
vated in the Province of Quebec. AIEE 

Student Branches have been active in 
Canada, at the University of British Colum- 
bia since 1930, at the University of Alberta 
at Edmonton since 1939, and at the Uni- 
versity of Toronto since 1946. . 

Concerning Subsection activity in Can- 
ada, Vice-President Lawton noted that the 
oldest Subsection was formed at Hamilton, 
Ontario, in 1943, followed by a Subsection 
in Ottawa in 1944, and in Niagara in 
1946; and that an inaugural meeting of 
the St. Maurice Valley Subsection of the 
Montreal Section was held May 29, 1947. 
With 20 per cent of Canada’s electrical 
engineers already active in AIEE, and with 
rapidly growing interest evinced by the 
activation of Subsection groups, Mr. Law- 
ton predicted that “within a few years there 
will be several new Sections operating in 
Canada.” 

President J. Elmer Housley (F ’43) de- 
scribed briefiy his experiences in visiting 
AIEE Sections in the United States, Can- 
ada, and Mexico, during the administra- 
tive year now drawn to a close. He paid 
tribute to the Sections committee for the 
effective manner in which AIEE Section 
activities have expanded so markedly, and 
challenged the ‘‘Section of tomorrow” to 
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give local attention, not only to matters of 
technical interest, but to other matters of 
professional concern to the electrical engi- 
neer. 


AMERICAN ENGINEERING ASSOCIATION 


President-Elect B. D. Hull (F 39) spoke 
on the topic ““An American Engine-ring 
Association.” Mr. Hull for the past two 
years has been a member of the professional 
activities subcommittee of the AIEE com- 
mittee on planning and co-ordination, and 
he centered his remarks around the report 
of that committee as published in the 
recent May issue of ELECTRICAL ENGI- 
NEERING. Concerning the matter of 
organization in the engineering profession, 
Mr. Hull said: 

‘World War II has emphasized as never 
before the importance of the engineer in the 
activities of the nation, and the fact that he 
must assume that leadership in public and 
private affairs which this importance im- 
plies. However, he is beset by growing 


_ problems affecting his professional life 


which he cannot meet as an individual or 
through the local and national societies 
now available. ... I believe that all of us 
feel the urgency of the need for some or- 
ganization better equipped to cope with 
these developments. There remains the 
very difficult problem of finding the right 
kind of an organization. ... I wish to call 
attention to a few considerations which I 
believe are fundamental to any form of in- 
clusive organization. ; 

_ “Such an organization must preserve in- 
tact, and allow for the complete freedom 
of development of, the existing technical 
societies as originally conceived. Despite 
some duplication and overlapping, these 
societies are carrying out their primary pur- 
pose of fostering and spreading scientific 
and engineering knowledge with reasonable 
effectiveness. Any interference with these 
basic functions on the part of a national 
organization would serve no useful purpose. 
However, the development of their tech- 
nical work, by the large number of na- 
tional societies, has resulted in a great deal 


‘of duplication and overlapping .of efforts 


which ‘an American Engineering Associa- 
tion’ well might strive to eliminate. There 
are many technical committees maintained 
by two or more of the societies, performing 
essentially the same work which could be 
co-ordinated”? as also could “technical 
activities requiring co-operation of two or 
more societies. . . Further, while pre- 
serving all of their technical activities un- 
impaired, it will be necessary for the na- 
tional societies to surrender to the national 


‘body some of their nontechnical activities. 


These are activities of long standing, with 
entrenched privileges and prerogatives 
which will be difficult to give up. This 
represents the hardest part of the job. But, 
unless it is done, that co-operation, that co- 


_ ordination of effort, that unity of action, we 
must have to accomplish the purpose, will , 


fail. It will be a painful operation, but I 
believe our survey of the membership 
opinion has given proof that the AIEE 
members are ready to do this.... JI am 
sure that others will be, also. 

“Another point I wish to make, and 
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which the proposed setup recognizes, is 
that any organization of the kind which we 
have in mind must begin at the bottom and 
work up, and not at the top.... It must be 
based on individual membership. Further, 
such individual members must be associated 
locally in a strong society or council. The 
organization will succeed or fail depending 
entirely on the strength of the local bodies. 
From them, a rather simple line of repre- 
sentation can be established through re- 
gional units .to the national body; or 
directly, if that is found to be more effec- 
tLVene Lo 

“Finally, a set of uniferm grades and 
qualifications for membership should be 
adopted by all participating societies, 
and apply also to individual members not 
belonging to any of the participating 
societies. The committee report in the 
May issue of ELECT RICAL ENGINEER- 
ING outlines such qualifications. . . . 

“. . . I hope that during the next ad- 
ministration year, we may press forward 
on two points. First, we must arrive at a 
type of organization which will reflect the 
will of the majority of our membership. ... . 
Second, we must enlist the aetive co- 
operation of other national societies. . . . 
I hope that before the Institute year closes, 
we can have created such enthusiasm for 
a new organization that the technical 
societies, the Engineers’ Council for Pro- 
fessional Development, the National Society 
of Professional Engineers, and others that 
qualify, will be ready to appoint repre- 
sentatives to what we might call a constitu- 
tional convention to draw up a constitution 
and bylaws.” 


AIEE PUBLICATION SERVICES 


Supplementing the project report made 
to the 1946 conference of officers, delegates, 
and members during the summer general 
meeting in Detroit, G. R. Henninger 
(F’43) AIEE editor, summarized the 
progress made to date in putting into 
effect the enlarged publication program 
authorized by the AIEE board of directors, 
October 23, 1946. In general, this 
information, represented a digest of the 
report of the publications committee as 
included in the report of the board of 
directors (EE, July ’47, pp 714-36). 

Commenting in further detail about 
ELECTRICAL ENGINEERING, Editor 
Henninger asserted that, since the change 
in publication policy became effective with 
the January 1947 issue, the monthly 
publication has carried to every member 
and Student member of the Institute more 
than 616 pages of text matter including the 
following different classes of material: 


1. 113 pages carrying a condensation, or essential 
substance, of some 34 technical program papers. 

2. 287 pages carrying 71 general articles drawn from 
AIEE and cther sources on subjects of current im- 
portance to electrical engineers. 

3. 120 pages carrying 282 separate items reflecting 
AIEE activities, including comprehensive reports of 
District and general meetings. 

4. 48 pages carrying 252 news items from sources 
other than AIEE on activities related to engineering. 
5. 30 pages carrying 69 “Letters to the Editor,” an 
open forum. 

6. 28 pages carrying 353 personal items on the 
activities of individual members of the Institute. 
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7. The average 1947 issue of ELECTRICAL ENGI- 


NEERING has contained 106 editorial pages carrying 
177 separate items of some current interest. 


The editor also apprised the meeting that 
he was widely circulating a questionnaire 
covering the foregoing listed current con- 
tent of ELECTRICAL ENGINEERING, 
and urged all members attending the con- 
vention to make use of that questionnaire 
as a convenient medium of constructive 
criticism concerning the current AIEE 
publication policy. 

With reference to PROCEEDINGS, 
the editor reported that all technical 
program papers and discussions from the 
1947 winter general meeting and from the 
recent North Eastern District meeting, and 
some of the papers from the current 
summer general meeting, had been pro- 
cessed through the editorial department 
and were in the hands of the printer. He 
reported that printing plant congestion 
and other factors not subject to satisfactory 
control were resulting in delays ranging 
up to six weeks or more in the actual 
printing and distribution of this material; 
at the time of the report in Montreal, only 
about half the PROCEEDINGS involved 
actually had been mailed. With reference 
to the first PROCEEDINGS order coupon, 
which was published in the February issue 
of ELECTRICAL ENGINEERING, the 
following brief preliminary statistics had 
been prepared: 


Number of coupons received up to June 1—1,996; 
23 per cent of these called for less than 10 PROCEED- 
INGS, 66 per cent called for at least 10, 11 per cent 
called for more than 10; the smallest number ordered 
was 3, the highest numbered on any one coupon was 
98 (100 per cent). 
sections ordered, 21,063, averaging between 10 to 11 
per coupon. : : 


The editor announced that the second 
PROCEEDINGS order coupon, covering 
a consolidated listing of the technical 
program papers for the North Eastern 
District meeting and for the summer 
general meeting in Montreal, was pub- 
lished in the June issue of ELECTRICAL 
ENGINEERING, and that copies of that 
coupon already were coming in heavily. 


TRANSFERS—A CONTINUING PROGRAM 


Speaking for Chairman D. E. Moat 
(M *39) of the AIEE committee on trans- 
fers, M. J. McHenry (M ’20) of Toronto, 
vice-chairman of the committee, reported: 

“The transfers committee, in its opera- 
tion during the year, realized that many 


Sections in recent years have not been 


taking the interest they should in en- 
couraging their eligible members to apply 
for higher grades of membership. Be- 
lieving that the lack of a uniform guide 
was the primary reason for the apparent 
disinterest, the committee on transfers 
concentrated its efforts this year on the 
preparation of a general guide supple- 
mented by a specific set of suggestions to 
the local Sections: 


1. Each Section should have a grade transfer com- 
mittee as a standing committee. 


2. Each local committee should be sufficiently large 
to represent fully the professional groups and in- 
dustries within the area. 
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Total number of PROCEEDINGS » 


3. Each local committee should be a continuing 
committee operating throughout the calendar year. 


4, Each local committee should be composed of the 
best known, highest respected, and most representative 
members in the Section. 


5. Any candidate for transfer should be considered 


by a group of the local committee having grades no — 
‘lower than the grade being considered for the candi- 


date. 


* . . the committee has been interested 
in noting the methods which some of the 
Sections have adopted in tackling the 
problem of transfers. One Section has 
prepared a memorandum to its local 
membership to answer what is perhaps 
the most fundamental question: ‘Why a 
membership transfers committee?’ The 
Sections committee answer to this question 
is worth quoting: 


Our existence as a committee is based on the truism 
that, if AIEE membership grades are to have the 
meaning for which they are intended, every person 


‘affiliated with the Institute should have the highest 


grade for which he is qualified. The higher grades 
should Ree and are, a badge of recognition and achieve- 
ment. 


- “Along the same line, the transfers com- 


mittee rendered a report to the Sections 


in December 1946, from which the follow- 
ing is quoted: 


The penalty of not having a committee on transfers 
is that many worthy individuals never may become 
Fellows, and some never even become Members, A 
situation of this nature, if allowed to continue, will 
weaken a Section. Why should a nonmember join 
the Institute when prominent and clearly qualified 
members of the Institute are still in the lower member- 


-ship grades? The Section owes it to its members 


and to the Institute as a whole to have a well-organized 
committee of transfers as a standing and continuing 
committee. ; 

“The committee on transfers of the 
Institute cannot recommend effectively 
to the Sections that they establish standing 
and continuing committees to carry out 


this important work when it, itself, is not: 
recom- . 
mended, therefore, that the committee on 


a standing committee. It is 


transfers of the Institute be made a standing 
committee, that it be made a continuing 
committee by the replacement of not more 
than half of its members each year, and 
that it include the chairmen of the com- 
mittees on transfers of the Sections as 
ex-officio members.” 

Upon the conclusion of Mr. McHenry’s 
report, retiring Chairman J. H. Pilkington 
(M.’34) of the New York Section, offered 
the following proposal: 

*‘In order to enable the committee on 
transfers to function more effectively, and 
on a continuing basis, and to enable 
several Sections each to establish a local 
committee on transfers, likewise on a 
continuing basis, I move that Section 65 
of the Institute’s bylaws under the heading 
‘General Committees’ be amended to 
include the ‘committee on transfers’ as a 
standing committee. : 

“Furthermore, I move that a new 
section be inserted and properly located 
in the bylaws, which will define the organi- 
zation and the duties of the ‘committee on 
transfers,’ including the chairmen of 
Section committees on transfers as ex- 
officio members of the AIEE committee 
on transfers.” 

Unanimously favorable action on this 
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of the most important activities of the 


proposal was sent to the Gord of directors 
for consideration and appropriate action. 
ates ‘4 


Section Activities Set New Record ‘a 


_ Chairman G. W. Bower (M 340) chairs 
man of the AIEE Sections committee, m4 
reported that Section activities for 1946-47 — 
have set a new record in Institute history — 
with a total of 1,333 Section meetings — 
accounting for a total attendance slightly 
in excess of 155,600; the corresponding — 
figures for 1945-46 were 1,187 meetings 
for a total attendance ‘slightly i in excess of 7 
116,000, ) : 

For additional data pertaining to Sec- oe 
tion activities this past year, Chairman 
Bower referred to the report of ae 
Sections committee as included in the — 
‘current report to the board of directors — 
(EE, July °47, pp 714-36) and urged all 
members and especially Section and 
District officers to read the repent, 5 


¥ 
TECHNICAL GROUPS ‘i 7 ag 


“The development of technical groups ~ 
within the Sections continued to be one — 


Sections committee,” stated Mr. Bower. 
“The importance of this activity is being 


~ recognized by the provision for a separate — 


conference at this summer general meeting — 
and for technical group activities in the | 
Section . . . last year at Detroit, a total 
of 82 such tetlinical groubs were reported _ 
to be in operation . . . 123 are reported in 
operation as of Tae 1947, These results 
amply have justified the Sections | com- 
mittees optimistic attitude on this very 
important activity. Technical group 4 
operation has made it possible for the — 
Sections to have the more technical sub- 
jects covered in the smaller group meetings, 
so that the main Section meeting may be — 
devoted to general technical caliechan P 
which will appeal to the entire member- 
ship. By this means, the Sections attain 
a flexible organization which satisfactorily _ 
provides for the needs of the diversified — 
membership in the growing number of new ts 
and specialized fields of electrical engi- 
neering. i 
“Technical group activity in the Sections 


el 


‘ 


- 


_ also has opened up a new field of co- 4 


operation within the Institute. The Sece 
tions committee has been exploring the 
possibilities of co-operation between the ; 
Section technical groups and the corre- — 
sponding Institute technical committees. — 
Definite suggestions on this co-operative — 
effort have been sent out during the past 
year to the chairmen of all Sections, as 
well as to the chairmen of all Institute — 
technical committees. In suggesting this 
new field of co-operative activity, the 
Sections committee fully realizes that there 
is no direct connection between the Section 
technical groups and the Institute technical 
committees. However, there is a field of 
2-way co-operation within the Institute — 
which, if properly developed, will be sure 
to result in very material benefits to the — 
Institute. Sections operating technical 
groups are urged to follow up this co- 
operative activity during the forthcoming 
year. ; 
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- SUBSECTIONS 


“The development of Subsections. also: 


has continued to be a very important 
activity... .” 
total of some 33 Subsections now are in 
operation as compared with 26 a year 
ago. 


LOCAL COUNCILS 


He added: ‘Co-operation with other 
societies at the local Section level is being 
coyered very satisfactorily by the local 
councils of engineering and_ technical 
societies. During the year, the Sections 
committee sent considerable information 
to five AIEE Sections which were active 
in forming new councils in their areas. 
These local councils have been organized 
in 45 metropolitan areas.... They pro- 
vide for the need in many metropolitan 
areas for organized co-operation of all the 
engineering societies in the area, on a local 


basis, and the AIEE Sections have been — 


very active in the organization and opera- 
tion of these local councils. This ex- 
tensive development of local Councils 
should be an indication of the need of a 
co-operative organization at the national 
level. Mr. Hull elaborated on that 
subject (see preceding paragraphs). These 
local councils should be given much con- 
sideration in the development of a national 
engineering association.” 

Mr. Bower also mentioned that Section- 
Branch activity in co-operation with AIEE 
committee on Student Branches had been 
continued throughout the year; that 
recommendations had been made to the 

_ board of directors for the revision of the 
_ rules governing prize-paper competitions; 
that three new Sections had become 


operative on May 1—the Arrowhead | 


Section at Duluth, Minn.; the Little 
Rock Section in Arkansas; and the Rock 
. River Valley Section at Rockford, IIl. 
He reported also that a new division, of 
‘the New York Section, had been acti- 
vated at Mayaguez, and was the first 
to start operation outside of the conti- 
nental United States. He emphasized 
‘that the work of the Section commit- 
tee has not been a 1-man job.” Every 
member of the committee contributed 
extensively either in developing or in 
promoting this program. Much credit 
for the success of our program is due to 
the fact that each member of the com- 
mittee made a substantial contribution 
to the work of the committee. Looking to 
the future, Mr. Bower forecast: 


The AIEE Section of Tomorrow 


«  . . The Section of Tomorrow will 
be an alert and flexible organization, 
capable of expanding its activities to meet 
the ever-increasing scope and growing 
demand of the electrical engineering pro- 
fession and to provide for the diversified 
interests of all its members. There will 
be an active fellowship committee which 
will bring down the formal atmosphere 
which exists in too many of the present- 


day meetings, and which will make new, 


members, as well as the older members, 
fee] more at home when attending meet- 
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Mr. Bower reported that a. 


_ Section activities. 


ings. Our attention will be given to social 
meetings and to inspection ‘trips. Occa- 
sional meetings will be held at some of the 
larger industrial plants, and some of the 
inspection trips will be combined with 
social events. 

‘*The officers of the Section of Tomorrow 
will be more conscious of the importance 
of balanced Section operations which will 
provide all the activities necessary, to retain 
the older members as well as to attract new 
members. These officers will give more 
time to creative work and to the co- 
ordination of the activities of their Sections, 
This will mean that much of the work of 
the Section will be performed by operating 
committees. The resulting increase in 
operating committees will provide the 
opportunity for more members to work 
actively for the Section, which in turn 
will create additional interest. These 


‘results are accumulative. 


“The Section of Tomorrow will operate 
from two to ten technical groups. It 
will be an active member of the local 
engineering council. It will conduct 
educational courses and lectures for its 
members and other engineers in the com- 
munity, as a supplement to the work of the 
educational institutions in its area. Some 
of these educational courses even may be 
in co-operation with the educational 
institutions. 

**The Section of Tomorrow will provide 
organized meetings in all centers of popu- 
lation in its area a considerable distance 


from the regular Section meeting place. 


These Subsections will conduct such 


activities as are necessary to provide for 


the interest of the members residing in 
that local area. Many of these Sub- 
sections will be small, and will follow the 
program and activities of the parent 
Section. The Section of Tomorrow will 
co-operate very closely with the Student 
Branches in its area. It will have repre- 
sentatives attending many of the Student 
Branch meetings, and officers of the Branch 
will be invited to attend some of the 
meetings of the governing body of the 
Section. Many of the items on the plan 
of Section—Branch co-operation will be 
followed, with the result that more students 
will become interested in AIEE during 
their student life. This will result in 
more students transferring to active mem- 
bership upon graduation. . 

‘“‘Prize-paper competition will be con- 
ducted each year as a regular part of 
This will result in 
more members of the ‘Institute, and 
especially the younger members, acquiring 
the habit of writing technical papers. 
The idea of safety, from the standpoint of 
the engineer, will be included in many 
of the technical meetings. Last, but not 
least, it will record the history of the 
Section. ‘ 

“The Section of Tomorrow will show 


keen interest in the operation of the | 


Institute. Since the Section of Tomorrow 
will represent a large portion pf Institute 
activities, so far as the average member 
of the Institute is concerned, it is only 
natural that this interest should find suit- 
able expression in the management of the 
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Institute. .... Opportunities for expansion 
of Section activities are unlimited. It 
should be the goal of every Section chair- 
man to see to it that during the coming 
year his Section becomes one of the Sections 
of Tomorrow.” 


“The District of Tomorrow” 


Carrying out the conference theme, 
AIEE Secretary H. H. Henline (F’43) 
spoke on the assigned topic, ‘““The District 
of Tomorrow,” pointing out that, because 
of the close relationship between the Sec- 
tions and their Districts, many of the ideas 
given in the foregoing paragraphs by Mr. 
Bower concerning the. Sections of Tomor- 
row might be applied equally well to the 
District of Tomorrow. Mr. Henline briefly — 
summarized the history of the development 
of AIEE District activities: 

‘**The plan for establishing ten Districts 
each with a vice-president went into effect 
in 1920. The purposes as stated at that 
time were ‘first, to give the. membership 
closer contact with the Institute officers; 


' second, to develop greater interest among 


the younger members; third, to stimulate 
Section activities.’ These basic objectives 
still apply, but if we were writing them 
now I am sure that we would add a fourth: 
the stimulation of Branch activities. Al- 
though not originally stated, the stimula- 
tion, of Branch activities has been an 
important function of our Sections and 
Districts since 1920. Since 1920 also, 
numerous provisions have been added to 
the bylaws covering District activities 
including provisions for the organization 
and operation of District executive com- 
mittees; for District co-ordinating com- 
mittees; for the holding of District meet- 
ings. . The District vice-presidents 
make recommendations for the appoint- 
ment of Student Branch counselors . . . for 
more than 20 years, traveling expenses of 
District representatives to official District 
and national conferences have been pro- 
vided. . . . The Districts have taken a 
large part in arranging for Sections visits 
by the president and others... . Last 
year at the summer meeting, there was 
adopted by the board a definite arrange- 
ment providing in some detail for visits 
to Sections by national officers 


‘at the same time, the definite responsi- 


bility for these visits was placed directly 
on the District vice-president . . . also, 
the Districts have had a definite part in 
the work of developing the membership 
of the Institute . . . the District organi- 
zations deserve a great deal of credit for 
many of the developments in Institute 
activities, because many recommenda- 
tions stemming from the District have 


' become the practice for the Institute as 


a whole.” 

Looking into the future, to the “District 
of Tomorrow”, Mr. Henline suggested 
that perhaps the principal opportunity for 
the further development for District 
activities lay in the direction of better 
co-ordination of Section and Branch 
visits, more and better District meetings, 
and of the stimulation of more effective 
Section and Branch meetings. In re- 


807 


ference to the first of these topics, Mr. 
Henline said, ‘‘it will help if the Sections 
and Branches have some kind of definite 
plan to be followed in connection with these 
visits . . . a word of caution, however, is 
desirable, because we have found for many 
years, that in some cases too much de- 
pendence is placed upon visiting figures, 
and the Sections and Branches which 
follow that practice get into the habit of 
doing very little themselves, and merely 
come to listen to someone from ‘outside.’ 
It seems to many of us that the success of 


the Sections and Branches depends entirely 


upon what their own members put into 


their activities, and not on what can be | 


brought in from outside. .. .” 

~ “The second opportunity for expansion, 
I believe, is in District meetings. We have 
had a great many of these, and there are 
opportunities, I am sure, for an increasing 
number.. The program for such meetings 
should be based more largely upon prob- 
lems in the District of contemporary local 
interest. These meetings were established 
for that purpose. The various Districts 


differ in many respects, and there is the 


opportunity for each District to adapt its 
District meeting best to suit its own condi- 
tions, its own technical or other develop- 
ments, and its own interests. Efforts 
should be made to encourage broader 
local participation in such District meetings. 

‘Third, a District can do much more, 
I believe, to stimulate effective Section 
and Branch activities—especially in those 
places where such stimulation is needed. 
In spite of Mr. Bower’s very favorable 
report, there remain many opportunities 
for an increase in activity. The Sub- 
sections and technical groups that Mr. 
Bower has discussed might be increased 
greatly if all Sections really get going. 
Also, as he has indicated, the Sections have 
a great opportunity for the joint discussion 
of their own problems in their own Dis- 
tricts, and if the Districts adopt a definite 


practice of activity discussing Section 


operation and management in a thorough- 
going fashion, many Sections will be 
improved. 

“Also each District has a defies place 
in AIEE membership activities. Each 
District holds a vice-chairmanship on the 
national membership committee, and the 
membership chairman of each Section is 
ex officio a member of the national mem- 
bership committee, thus providing a defi- 

‘nitely interrelated organizational fillip. 
The actual District membership activities 
are carried on largely through the Sections; 
in fact, the whole membership activity of 
the Institute is based largely upon the 
work of the Section membership com- 
mittees. Thus, the most important basis 
for’ membership activities lies in the 
activities program of the individual Sec- 
tions. If the Sections will expand their 
activities, building up active interests and 
wide participation among their members, 
the interests inevitably will spread to many 
eligible individuals who are not members 
and who thus might be stimulated to seek 
the advantages of membership. . . .” 

Secretary Henline warned against over- 
aggressive membership campaigns re- 
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minding that: 
in the middle 1920’s found some grounds 
for criticizing membership campaigns at 
that time: because they were too active 
and were bringing in men who had little 
real interest in AIEE and not very good 
qualifications for membership; 
quently the board decided that there 
should be no more high pressure member- 
ship campaigns . . . since that time member- 
ship activities have been on the basis of 
developing in qualified prospective mem- 
bers an active interest and a real desire to 
come into the Institute, rather than on the 
basis of going out and bringing in anyone 
who could sign an application.” 

Mr. Henline reminded his audience that 


the Institute is a wholly mutual organiza- _ 


tion in which the beneficial returns to the 
individual and to the profession at large 
are not catalogued in services to be bought 
by membership dues or subscription fees, 
but are directly dependent upon the time, 
interest, and participation contributed 
by individual members in local Section 
and Branch activities, in District activities, 
in national activities, and throughout the 
entire functional structure of the Institute: 
“The Institute . . . is a voluntary organi- 
zation . , . to provide maximum oppor- 
tunity for the participation of its members 
in its activities; . these activities are 
determined by the interest of the mem- 
bers . . . and can be successful only if they 


are on a basis that will arouse and main- 


tain interest among the ea who are 
qualified to participate. . 


Membership Activities—Future © 
Possibilities. 
“No activity ‘of the Institute is related 


so closely to the Sections as is membership - 


activity, as membership must come through 
Section levels,” so stated Tomlinson Fort 


(M?’35), chairman of the Pittsburgh Sec- 


tion, of the AIEE membership committee 
in speaking on the assigned topic, “Section 
Membership Activities—and Its Future 
Possibilities.” Mr. Fort gave full credit 
to the Section membership committees 
for the present all-time high level of AIEE 
membership and for the continuing heavy 
inflow of membership applications. As to 
prospects for future members, Mr. Fort re- 
ported that his committee was basing its 
plans upon three general classifications of 
prospects: 


1. Electrical engineering students who are Prapecaye 
Student members. . 


2. Engineering Staduaice who are Student members 
and who should transfer es graduation to Associate 
grade. 


3. Practicing electrical engineers who are eligible 
for membership but who are not members. 


Chairman Fort reported that the national 
membership committee, when organized 
for the 1946-47 administrative year, had 
decided to decentralize its operation “‘to 
have membership activity at the grass-root 
level”; also, to embark upon a 2-year 
program pf developing a 3-point plan 
appropriately related to the three cate- 
gories of prospective members listed. 
Mr. Fort added: “. . . we have the job 
at least half accomplished. Our first 
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“The board of directors, 


conse- . 


electrical engineering student thus will 


assignment was to develop a plan to sell 
student memberships to electrical engi- 
neering students in our colleges and 
universities. In developing this plan, 
we have worked closely with the AIEE | 
committee on Student Branches. We be- 
lieve that one of the best ways to sell 
an electrical engineering student on the 
advantages - -of joining an AIEE Student 
Branch is to have a successful member of 
the electrical engineering profession give 
him a specific invitation and describe to 4 
him the benefits of AIEE membership. — 
Accordingly, we have developed a talk for — 
Student Branches, and it is hoped that this - 

talk may be presented before every Student 
Branch shortly after the opening of school — 

this coming fall, so that each qualified 


receive a direct invitation from the AIEE _ 
to become one of us. Plans are being 
worked out accordingly with the counselors _ 
of the various Student Branches. ‘ 

SN subcommittee of the membership 
committee is working on the matter of — 
stimulating the transfer of Student mem- — 
bers to Associate grades. Some members — 
of this subcommittee are in favor of an 
automatic transfer, but this would involve _ 
changes in the constitution and bylaws 
and may not be a practical answer.... 
The real key to this problem probably will 
be increased followup by Section membet= : 
ship committees on new engineering — 
graduates. The third part of our program _ 
is to develop plans for Section member- 
ship committees to follow up more actively — 
on qualified membership prospects .. .- 4 
this phase of our gen will be develops 3 in 
the next year. * 

“The Section membership committee 
can be effective only when the committee 
actually has something of real value to — 
offer to prospective members. The best — 
thing to offer a prospective member is _ 
participation in an active Section pro- — 
gram. ... Second, ... is the necessity — 
for having strong membership commit- 
tees... The membership committee of 
each Section is one which can be large 
and which should be headed by a very ac- 
tive member who is fully familiar with 
AIEE affairs. . . . I should like to feel 
that the development of the membership 
of our Institute is not just the responsibility 


.of the membership committees, but that 


every member of the Institute is an ex- 
officio membership committee man. By 
active participation in the Institute’s 
affairs, and a continuous stimulation of in- 
terest in Institute matters by each of us, we 


‘can develop fully our membership possi- 


bilities along natural lines rather than along _ 
lines of artificial stimulation.” 


Institute ‘Finances 


Speaking on the assigned topic, “In- 
stitute Finance and Its Relation to the 
Section of Tomorrow,” D. A. Quarles 
(F’41) of the New York Section, chair- 
man of the AIEE finance committee, 
expressed some concern over the fact that 
appropriations for AIEE activities have 
grown more rapidly than has the In- 
stitute’s income; that the expenditures 
committee for the appropriation ene 
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1946-47 might, on the basis of current 
figures, exceed the year’s income by some 

$40,000. Stated in another way, and 
extending into the future his curves for 
recent years, Mr. Quarles reported that 
unless the program and/or the economic 
situation changes materially in the mean- 
time, the Institute’s total expenses per 
member by 1950 would amount to $27.50 


as compared with a gross income of $25.00 - 


per member; that “by 1955, it would 
appear that we would be spending about 
$5 per member more than we can expect 
to receive of total gross income per member 
on the basis of our present way of collecting 
from the membership. . . . Quite possibly 
the thing to do is to face the situation 
squarely and say that we should increase 
the membership dues. However, that is 
an important decision, and one which 
should not be taken unless and until each 
activity of the Institute has been examined 
carefully and it has been determined that 
what the Institute is doing and what the 
Institute is spending are such that the 
membership would prefer to pay more 
dues to continue on the present scale of 
expanding activities and services of the 
Institute.” 

As items of major expense and of especial 
significance in the Institute’s present rate 
of growth and organizational expansion, 
Mr. Quarles mentioned the formula for 
increased appropriation adopted last year 
at the instigation of the Sections committee. 
Also related to Section and Subsection 
activities is the present recommendations 
of a special prize awards committee to 
establish a new category of Section-paper 
prizes to be paid for out of the national 
budget rather than out of the local Section 
budget. : 

Mr. Quarles urged upon the delegates 
a full recognition of the mutual responsi- 
bilities involved in the matter of Institute 
finances, and urgently recommended “‘that 
it is incumbent upon each Section to 
organize and control its finances, perhaps 
by appointing a finance committee; ... but 
in any event, by recognizing that sooner 
or later we are going to have to be talking 
to the membership about increased dues, 
and in that connection we are going to 
have to learn if it is in fact desirable to 
continue to enlarge our activities and our 
expenditures.” ea) 


Education Courses Recommended 


Speaking to the assigned topic, “Educa- 
tion Courses Conducted by the Section of 
Tomorrow,” J. G. Tarboux (F’°43) of 
the Ithaca Section, chairman of the AIEE 
committee on education, recommended 
that AIEE local Sections actively develop 
education courses on subject matter ap- 


propriately related to local engineering or 


industrial problems and local membership 
interests. 

Hesaid: . 

‘Some concern has been expressed by a 
few persons about the undesirability of 
~ the Institute’s undertaking an educational 
program because it might be in compe- 
tition with near-by educational institutions. 
The truth of the matter is that there need 
not bea ny such competition. Our large 
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‘ initial engineering posts . . 
‘Branch chairmen should be invited to 


industrial concern; have found it necessary 


_ to develop rather expensive educational 


programs; these are not competitive with 
local educational institutions During the 
war, the Government-sponsored Engi- 
neering, Science, Management War Train- 
ing Program flourished, and many persons 
benefited by class work design for self- 
improvement. 

“AIEE Sections which are located in 
large industrial centers have a real oppor 
tunity to serve their membership by acting 
as sponsors for educational lectures and 
technical discussion groups. Courses 
should not be limited to technical subject 
matter, but should cover any subject 
of interest to a group of members. Each 
lecture series, should be ‘tailor-made’ to 
the group’s desire . . . the leader of such 
a course must possess something more 
than a mere knowledge of the subject; 
he must above all be an_ interesting 
speaker .-. . .”° 


Section-Branch Co-operation 


In discussing ‘“Section—Branch Co- 
operation—Essential to the Institute of 
Tomorrow,” R. G. Porter (F’44) of the 
Boston Section, member of the AIEE 
Sections committee, urged all Sections to 
make it a specific project to establish and 
maintain a closer working relationship 
with the Student Branches within its 
territory. He urged the establishment in 
each Section of a special committee on 
student activities, the membership of 
which would include the counselors of all 
Branches within the Section territory. Pro- 
fessor Porter said in part: 

**. . . enrolled Students, individually or 
as a Branch group, should receive the 
regular meeting notices of the Section, 
and be made welcome at Section meet- 
ings; a designated member of the Section 
student activities committee should be 
assigned to attend each meeting of the 
Branch, as it is a great stimulation to the 
Branch to have a recognized engineer 
meet with them; each Section officer 
should visit at least one meeting of each 
Branch in his Section territory . . . the 
Section should sponsor a meeting for the 
presentation of student-prize competition 
papers; if there are several Branches in 
the Section, a local student convention 
would stimulate great interest in student 
papers; the Sections student activity 
committee should organize a definite 
system for following up on Student mem- 
bers for guidance and assistance as after 
they graduate from school into their 
. the Student 


attend meetings of the Section executive 
committee . . . thus the Section of To- 
morrow will be of service to the students, 
making for a better Section—Branch field 
of activity.” : 


“The Institute of Tomorrow” 


Everett S. Lee (F’30) of the Schenec- 
tady Section, past AIEE director and vice- 
president, wove the key thoughts presented 
by the several previous speakers into the 
over-all pattern of his assigned topic, 
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‘Institute. .°. 


“The Institute of Tomorrow.” 
said in part: 

“This has been a year of superlatives. 
We have had the largest District meeting 
since 1927; our technical activities are 
at-the highest level in Institute history; 
we have had the largest number of sessions 
that have been held at any one AIEE 
meeting; we now have ten new tech- 
nical committees to complete the coverage 
of the field of electrical engineering interest 
of our Institute; we have added the Mid- 
west general meeting; we have extended 
our Section activities to Puerto Rico, and 
have under consideration Hawaii and other 
points west; we have a new publications 
policy to take care of the bursting bundle 
of technical contributions and to serve 
better the diversified imterests of our 
members; we have a new technical pro- 
gram organization under study; we have 
a new and extended program for the 
engineering profession brought about by 
members of this Institute, working toward 
greater professional activities and more 
human relations contact with other engi- 
neers@ our membership is above 27,000 
and the membership participation in Sec- 
tion meetings this year was numbered at 
155,649—we have to go back only to 1942 
to find the participation just one half of 
this figure; on the part of our Student 
members, the Student Branch meeting 
participation is up to 40,669, which brings 
us back to the 1942-43 levels and eliminates 
the depression we had in the intervening 
war years. 

“The reason for the greatness of our 
Institute lies in the participation of the 
individual members in our various Sec- 
tions . . .,”’ said Mr. Lee, adding “I have 
always said that the Sections are the 
and now I add that the 
Institute has established the profession . . . 
look at the Institute and see its manyfold 
activities, and its membership, and what 
its members are doing for the service of 
mankind, and there you will find a defi- 
nition and a picture of the establishment 
of a profession. ... It is strong and it is 
powerful. It is the largest of all the en- 
gineering professions, and it has had the 
leadership to bring it where it is today. 
And the price of its being where it is today 
means that that leadership must be exer- 
cised as we continue, not only to strengthen 
the electrical engineering profession and 
to make it more prominent, but also to 
strengthen the engineering profession and 
make it more prominent. 

‘I think that this is one of the greatest 
problems of the future, but we certainly 
have been making a great start on it in 
these last three years. To a certain extent 
it has been forced upon us; to a greater 
extent, a reason lies in the urge on the part 
of the engineer to bring a greater con- 
sciousness of the service of the engineer. 
1 think this is particularly true of the 
younger engineers who often have felt 
that the engineering profession has not 
been established on such a basis that there 
comes to them, because of their being 
engineers, the recognition that is due them, 
because of what the engineering profession 
has done for the service of mankind. 


Mr. Lee 
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“T find it significant that when I talk 
to John Q. Public about the engineer and 
what he has done, that by and large the 
engineer is taken for granted ... as a 
person who can do absolutely anything 
there is to be done—just give him time. 

. In this last war they saw the culmi- 
nation of that thought in all its terror. 
So the engineers, in the mind of the public, 
are set apart. They are different. They, 
together with the scientists, go their re- 
spective ways. They have a knowledge 
of nature that takes them to the very ends 
of the universe. They can do anything. 
But, the engineer is not recognized as a 
force in civic affairs; he is just taken for 
granted. 

“T believe,” said Mr. Lee, “That the 
Institute of Tomorrow is going to have to 
give its thoughts, its ability, its under- 
standing to bring recognition not only to 
the service rendered by electrical engineers, 
but also to add acknowledgment to all 
other engineers and to bring recognition 
from mankind to the services rendered by 
the engineer.” 


a 


Section Management and 


Operation 
To enhance the opportunity for direct 


and informal interchange of problems and 
experiences pertaining to the operation 


and management of local Sections, three’ 


separate conferences were held in parallel. 


as a supplement to the annual conference of 


officers, delegates, and members. One 
of these parallel conferences was devoted to 
the problems of the larger Sections, one 
to the problems of Sections of inter- 
mediate size, and one devoted to the 
problems of the smaller Sections. The 
following identical program was a guide 
for the discussion in all three meetings: 


1. Safety activity. L 
2. Section finance. 
3. Student activities. 
4. Subsections. 
Five-minute intermission. 
Distribution of travel vouchers to delegates. 
Educational courses and lectures. 
Prize-paper competition. 
Inspection trips and social activities. 
- Local councils of engineering and technical 
societies, 
Five-minute intermission. 
‘Collection of signed travel vouchers, 
9, Section publicity. : + or 
10. Section programs, 
11, Fellowship, 
12. Other activities. 


PI AM 


LARGER SECTIONS 


The conference session concerning the 
larger Sections was presided over by R. 
M. Pfalzgraff, of the Philadelphia Section, 
with W. F. Henn (A ’41) also of the Phila- 
delphia Section acting as secretary. The 
highlights of this conference, as reported 
by Mr. Henn, were as follows: 


Delegates from all 19 of the larger Sec- 


tions were present. This group includes 
Boston, Chicago, Cleveland, Connecticut, 
East Tennessee, Los Angeles, Lynn, Mary- 
land, Michigan, Milwaukee, New York, 
Philadelphia, Pittsburgh, St. Louis, San 


Francisco, Schenectady, Seattle, Toronto, . 


and Washington. 


810 


Extended discussion emphasized the 
fact that there still is wide opportunity 
for the expansion of Section activities, 
especially in the direction of Student 
Branch activities and in the formation of 
Subsections for the benefit of groups in 
outlying communities. As a valuable 
agent to a seasonable program of technical 
meetings, one or two inspection trips per 
year designed to attract the general mem- 
bership should be promoted. 

Publicity was regarded by many as a 


ees important item in the promotion of 
_ successful and well-attended meetings, and 


for many Sections the cost of such publicity 
appears to be a major item in the expense 
budget.. Some suggestions were 
that local Section finances could be helped 
considerably by supplemental sources of 
income such as local dues. To focus at- 
tention upon the important topic of 
industrial safety, and to facilitate the dis- 
semination of practical and useful in- 
formation on the topic, a suggestion was 
made that Sections occasionally should 


hold joint meetings with the American 


Society of Safety’ Engineers. 
INTERMEDIATE SECTIONS 


The conference of delegates representing 


the 29 Sections of intermediate size was 


presided over by G. W. Bower, of the 


Philadelphia Section, chairman of the 
AIEE Sections committee, with H. H. 
Sheppard (A’34) of the Philadelphia 
Section serving as secretary. ‘The Sections 
in this group include: Akron, Central 
Indiana, Cincinnati, Dayton, Denver, 
Florida, Fort Wayne, Georgia, Houston, 
Kansas City,. Lehigh Valley, Mexico, 
Minnesota, Montreal, New Orleans, Ni- 
agara Frontier, North Carolina, North 
Texas, Oklahoma City, Pittsfield, Portland, 
Providence, Rochester, San Diego, Sharon, 


Spokane, Syracuse, Vancouver, and Vir- — 


ginia. 

The following notes summarizing the 
very lively informal discussion were fur- 
nished by Mr. Sheppard. 

Safety activity in the Sections was 
discussed from the standpoint of the 
electrical engineer in relation to the de- 


sign, construction, operation, and main- 


tenance of electric equipment. The New 
Orleans and Denver delegates developed 
the idea that the safety angle could be 
brought effectively into the discussions of 
the technical meetings without the necessity 
of devoting the entire programs of meetings 
to the subject. In the discussion of Section 
finance, it was emphasized that Form 41, 
“Report of Meetings,’ should be sent 
promptly to headquarters covering all 
meetings conducted by each Section and 
each Subsection, including technical group 
meetings, inspection trips, and_ social 
functions, but not for meetings incidental 
to educational courses. Where joint meet- 


ings are held with other Sections, the host. 


Section is responsible for submitting the 
report and both Sections are credited with 
the meeting. Clarifying questions raised 
by some delegates, discussion developed 
the fact that initial financial allotments 
to newly formed Sections or Subsections 
are based upon the quota of the appro- 
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activated and: cover the remainder of the | 


' mittee and the Student Branch committee 


Section activities were reported by the © 


made. 


Ti operation of their several Subsections were — 


active discussion on this subject indicated — 


Tm 


priation year in which they officially are 


appropriation year. 

The plan for closer Section and Student 
Branch co-operation that was promul-— 
gated by joint action of the Sections com- — 


was discussed at length. Various specific 
methods of increasing student interest in — 


San Diego, Virginia, and Lehigh Valley — 
delegates. The New Orleans delegate 
described the procedure of that Section — 
in holding two joint meetings each year 
with the Branches at Louisiana State and — 
Tulane Universities and reported that the — 
Section each year presents a year’s AIEE — 
dues to the “outstanding student” based — 
upon the students’ own selection. 

_ The Akron delegate reported | ‘that his 
Section holds one Section meeting each 
year, arranged by the students, and built 
around a program of about four student a 
papers. 

Subsections came in for extended dis- 
cussion. In addition to the 31 Sub- — 
sections listed in the 1947 AIEE Year — 
Book, the following 5 newly formed Sub- % 
sections were reported bringing the total — 
of such units in active operation up to 33 a 
(several former Subsections recently have 
attained the status of Sections): Ag 


South Texas Section; Subsection at Corpus Christi. 
Ithaca Section; Subsection for Binghamton area. ‘ ¥ 
New Orleans Section; Subsection at Baton Rouge. 7 
Montreal Section; Subsection at Valley du St. Maurice. 4 
Virginia Section; Subsection at Roanoke. — a 
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Enthusiastic reports covering eke successful % 
given by delegates from the Florida, New 
Orleans, Niagara Frontier, and North ~ 
Texas Sections. The trend of the very pS 
the great probability that many additional _ 
Subsections will be formed in the near 
future in the smaller communities. It 
was the consensus that such organization — 
expansion -could be possible wherever 
there is even a relatively small group of 
engineers that could be served effectively _ 
by such activity, and that such local 
groups might well include engineers other _ 
than electrical. cf 
Educational courses as conducted by 
the New Orleans, Niagara Frontier, — 
Pittsfield, Portland, and Spokane Sections 
were described: It was interesting to 
note that many of these courses were 
supplementary to courses given by near-by 
educational institutions. Several delegates 
reported their pleasant surprise at the large — 
enrollment experienced by their Section 
for such highly specialized technical — 
courses as studies of symmetrical com- 
ponents, servomechanisms, instrumenta- 
tion, electronics, and for refresher courses 
designed to assist engineers in preparing 
for examinations incidental to state regis- 
tration and licensing of professional engi- 
neers. Also, it was reported that educa- 
tional courses for which a fee was charged 
showed a larger and better maintained 
attendance than free courses. Where fees 
are charged for educational courses, it 
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seems to be fairly general practice to assess 
nonmembers a higher fee than members, 
_ with the difference being refunded subse- 
quently to those who become AIEE mem- 
bers during the courses. In some in- 
stances, textbooks are presented at the 
termination of the courses in recognition 
of faithful attendance. 

With reference to the subject of prize- 


paper competition, the chairman reported | 


that a revision of the AIEE prize paper 
rule, drawn up by a special committee 
including members of the Sections com- 
mittee and others for consideration by the 
board of directors at the current Montreal 
meeting, if adopted, would give AIEE 
national recognition to Section prize paper 
competitions and make available to each 
Section an annual prize of $25 together 
with suitable certificate. Several Section 
_ delegates expressed the opinion that this 
proposed national award for Sections use 
would be inadequate, some Sections re- 
porting that they already provide more 
money for Section’prizes than the Institute 
awards for its national prizes. The 
Mexico Section reported that a $200 first 
prize for paper competitions included a 
scroll carrying the “‘Code of Principles of 
Professional Conduct of the American 
Institute of Electrical Engineers” trans- 
lated into Spanish. The general con- 
_ sensus, however, was that Section prize- 
paper competitions would be given effec- 
tive stimulation by the proposed new rules, 
With reference to the subject of social 
activities, the delegates from the Florida, 
Georgia, Kansas City, and Minnesota 
Sections emphatically recommended inter- 
meetings. The Rochester delegate re- 
ported that his Section conducts occasional 
bowling parties and: serves light refresh- 
ments. Interest in the activities of the 
Arizona Section was dramatized by the 
reported fact that the Sections program 
chairman lives some 250 miles from 
Phoenix where Sections meetings normally 
are held, but commutes regularly in his 
private airplane; many members are 
reported to drive regularly to the meeting 

_ from as far as 200 miles away. To afford 
maximum opportunity under these condi- 
tions for individual participation in both 
technical and social activities, the Arizona 
Section meetings were reported to be held 


usually on Saturdays and to include tech- — 


nical group discussions during the after- 
noon and a Feneral dinner meeting in 
the evening. 

More active Section participation in 
local engineering circles was recom- 
mended. Ways and means of expanding 
local Section publicity, including news- 
letters and directories were discussed at 
some length. Emphasis was placed on the 
desirability of Sections forwarding to 
headquarters for publication in ELEC- 
_TRICAL ENGINEERING more items 
covering the nonroutine Section activities. 
Problems relating to the conduct of suc- 
cessful Section meetings, including the 
importance of better organized fellowship, 
were reviewed at some length, as also was 
the matter of expanding the number and 
size of Section operating committees to 
provide opportunity for individual par- 
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ticipation and to improve the scope and 
quality of Section activities. The New 
Orleans Section reported that its ‘history 
committee continues active and already 
has bound two copies of Section history 
complete with photographs of all class 
officers. The Mexico delegate reported 
that his Section has had an active history 
committee for several years, and that the 
Section planned a special publication in 
connection with its 25th anniversary 
(the Section was organized June 29, 
1922). 

The general consensus was that the 
mutual benefit derived from the exchange 


of ideas, the informal discussions, and the - 


opportunities for closer inter-Section ac- 
quaintanceship, provided strong justi- 
fication for the continuance of such in- 
formal conferences as an adjunct to the 
official annual conference of officers, 
delegates, and members, at the annual 
AIEE summer general meeting. 


SMALLER SECTIONS 


The conference of delegates representing 
the 30 smaller Sections, for the discussion 
of Section operation and management 
problems, was held under the chairmanship 
of A, C. Muir, of the Philadelphia Section, 
with John Gammell (M ’45) of the Phila- 
delphia Section acting as secretary. This 
group of Sections includes Alabama, 
Arizona, Arrowhead, Beaumont, Colum- 
bus, Erie, Illinois Valley, Iowa, Ithaca, 
Little Rock, Louisville, Madison, Mans- 
field, Memphis, Montana, Muscle Shoals, 
Nebraska, New Mexico—West Texas, 
Rock River Valley, South Bend, South 
Carolina, South Texas, Springfield, Toledo, 
Tulsa, Urbana,. Utah, West Virginia, 
Wichita, and Worcester. 

The smaller Sections delegates meeting 
was attended by 25 delegates out of a pos- 
sible 31 and nine additional Institute 
members were present. No prepared dis- 
cussions were planned, and remarks were 
from the floor as occasion offered. A brief 
period of comments was expected and en- 
couraged on the following subjects: safety 
activity, Section finance, student activities, 
Subsections, educational courses and lec- 
tures, prize-paper competition, local 
councils of engineering and _ technical 
societies, Section publicity, fellowship Sec- 
tion meeting programs, and other activi- 
ties. 

Subsections and educational courses and 
lectures were the subjects which drew the 


greatest response from the delegates, and — 


an accordingly liberal share of the time was 
devoted to them. Some Sections found 


‘that attendance was increased greatly for 


meetings to which members come from dis- 
tant points by planning a general meeting 
on the scale of a minor convention. These 
general meetings were supplemented by 
Subsection meetings in local areas. Areas 
mentioned for Subsection organization were 


Binghampton, Elmira, Corpus Christi, | 


Roanoke, Jackson, Nashville, and Tuscon. 
Interest in Subsections appeared to be 
unanimous. 

While educational courses and lectures 
were not considered so widely and actively 
as Subsections, they were reported to be 
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unexpectedly successful where tried. D. 
R. Hoopes (A ’42) of Utah, mentioned very 
gratifying results with two courses: symmet- 
rical components and vector studies of re- 
laying and metering. Another on elec- 
tronics is planned. E. W. Willliams 
(M45) of Montana, said his Section had 
put on a well-supported electronics course. 
T. A. Hopkins (A’44) of Illinois Valley, 
advised that his Section had worked out an 
educational series of lectures on illumina- 
tion with a local utility. Others pointed out 
that utilities and manufacturers are apt to 


be pleased with the opportunity to help in © 


the practical phases of these courses. 
Prize-paper competition was encouraged, 
W. R. Abbott (A’40) of Iowa, and H. E. 
Ellithorn (A *40) of South Bend, both men- 
tioned that they sponsored student paper 
activity with good results. R. R. Jenner 
(A ’39) of Wichita, reported that his Sec- 
tion encouraged 10-minute speeches by 
members of the local Section on what they 
were doing. These speeches are given 
prior to the main talk of the evening. 
Members are interested and willing to 


participate in this kind of program and the — . 


results have been exceptionally fine. 
Participation in the affairs of local engi- 
neering councils was urged, and a number 
of sections reported activity in this regard. 
Fellowship matters were discussed, and 
the advantages of dinner meetings were 
pointed out. The expense of dinner has 
not been found to be a deterrent to attend- 


ance. A better job of greeting strangers 


was thought worthy of more consideration 
in most Sections. 


Remarks by F. W. Norris (F’45) of | 


Nebraska, concerning his 5- or 6-sheet 


mimeographed newsletters were intended 


particularly for outlying Districts with 
scattered membership. The newsletter 
was described as being personalized as 
much as possible. 

T. A. Hopkins, of Illinois Valley, talked 
briefly on how large active groups at dif- 
ferent geographical points in his territory 
had increased attendance astonishingly. 
He stated that two meetings a year were 
arranged for the general public. 

In closing, the chairman suggested that 
Section work be spread among many oper- 
ating committees. He also recommended 
that a history of various Sections should be 
prepared as soon as possible and kept up to 
date before data are forgotten or lost. 


Technical Group Activities — 
in the Sections 


The extent and rapidity of growth of 
interest in technical group activities among 
the several Sections was evidenced at the 
summer general meeting in Montreal by 
the scheduling of a full afternoon’s con- 
ference on the subject, and further by the 
lively exchange of ideas, problems, and 
questions which characterized the confer- 
ence. Scheduled so that it would not conflict 
with any of the other administrative con- 
ferences of delegates and others, the con- 
ference was widely attended, delegates 
from coast to coast and from Canada to 
Mexico representing Sections of all sizes. 
This conference was held under the chair- 
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manship of A. C. Muir, of the Philadelphia 
Section, with R. G. Porter, of the Boston 
Section, acting assecretary. The following 
notes summarizing the salient points dis- 
‘cussed in the conference were provided by 
Professor Porter. 

The opportunities available to Sections 
through the formation and operation of 
technical groups were described by Chair- 
man G. W. Bower, of the Sections com- 
mittee, in explaining the various methods 
of organization and procedure followed 
in the operation of such groups. The 
informality and flexibility of such activities 
were emphasized as lending themselves to 
local application in any pattern suggested 
by the peculiar needs or interest of any in- 
dividual Section. 

Technical group operation provides 
opportunity for active participation by 
many more individual members, expands 
the Section program in a way which pro- 
vides effectively for the satisfaction of local 
technical needs and interests, and has at- 
tracted many new members from special- 
ized fields. 

Mr. Bower recommended closer co- 
operation between the various technical 
groups within the individual Sections and 


the appropriate national technical com- 


mittees of the Institute, pointing out that 
-such co-operation can be mutually bene- 
ficial in many ways. 
realize that the scope of this technical ac- 
tivity within the Institute covers the en- 
tire field of ELECTRICAL ENGINEER- 
ING subject matter. Mr. Bower pointed 


out that 40 different Sections currently - 


are operating 123 technical groups, a 
_ record which he considers amply justifies 
the project of the Sections committee 
during recent years in encouraging tech- 
' nical group activities in the Sections. Mr. 
Bower urged other Sections to consider 
the advantages to be gained by the forma- 
tion of such groups. 


The plan followed by the Boston Section 


in technical group activity was described 
by Chairman T. S. Gray (F’45) of that 
Section. Starting with one technical 


group in March 1944, the Boston Section. 


now has 9 technical groups, actively in 
operation; a tenth technical group, on 
the subject of basic sciences, currently is 
being formed to serve the interests of the 
more scientifically inclined members. Pro- 
fessor Gray also reported that the Boston 
Section is firmly convinced that technical 
group activities constitute one of the most 
stimulating and beneficial methods of serv- 
ing the diversified interests of individual 
members that ever has been suggested. 
Chairman-Elect W. A. Barden (M’46) 
of the Dayton Section, reported that his 
Section, established in June 1943, now has 
three active technical groups, each of 
which holds four meetings per year. The 
Section chairman appoints the group chair- 
man who in turn selects a group secre- 
tary and proceeds with the group organiza- 
tion. a 
The Arizona Section, organized in 
‘March 1941, also has 3 active technical 
groups according to Chairman-Elect C. A. 
Poppino (A’42). Because Section mem- 
bers travel as many as 250 miles to a 
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It is important to - 


meeting of the Arizona Section, the periodic 
meetings of the 3 technical groups are 
held simultaneously, usually on a Saturday 
afternoon, followed by a dinner, a social 
hour, and the regular Section meeting in’ 
the evening. Mr. Poppino strongly em- 
phasized the fact that the fields covered 
for each technical group must be “tailored 
to fit” the peculiar needs and interests of 
each Section. Kinard Pinder (F’45) 


past chairman of the Wilmington Sub- | 


section of the Philadelphia Section, de- 
scribed the operation and organization of 
the several technical groups which have 
been organized by the Subsection to cover 
several different technical phases of ELEC- 
TRICAL ENGINEERING subject matter. 


CO-OPERATION BETWEEN SECTION GROUPS 
AND AIEE COMMITTEES 


C. W. Lethert (M 44) of the Minnesota 
Section, and member of the AIEE Sections 
committee, opened an extended discussion 
of this subject in reporting that the AIEE 
committee on electronics had assisted elec- 
tronic technical groups in various Sections 
by providing lists of available speakers, 
equipment demonstrations, motion picture 
films, and other such items. He recom- 
mended that the same procedure be fol- 
lowed by other Institute technical com- 
mittees. Chairman J. D. Tebo (M’36) 
of the AIEE technical committee on basic 
sciences, discussed his method of reporting 
on the activities of his committee to his 
(New York) Section’s basic sciences di- 
vision. He urged that other Sections take 
advantage of the opportunity for similar 
close liaison through the various Section 
members who are members of AIEE tech- 
nical committees. Doctor Tebo reported 


also that he had arranged the membership ~ 


of the AIEE committee on basic sciences 
to include representatives of all Districts 


and as many individual Sections as possible. © 


Chairman W. R. Clark (M’45) of 
Philadelphia Section, reported that Sec- 
tion members who are active in AIEE 
technical committees have aided materially 
in the organization fa) operation. of 


‘technical groups in the deciot also they 
‘attend these group meetings, participat- 
_ ing in the discussion and aiding and secur- 


/ 


ing qualified papers on special topics. bh 
W. R. Hough (M’41) of the Cleveland - 
Section, member of the AIEE Sections 
committee, discussed the methods of stimu- — 
lating Section technical papers, suggesting — 
the possibilities open to the technical | 
groups for the stimulation of such papers; 7 
he also recommended that the Institute 
technical committees be furnished with a 
list of the various technical groups in 
operation in each Section. ° 
A. H. Frampton (F »45) of the Toronto — 
Section, member of the AIEE Sections — 
committee, pointed out that the national — 
structure of AIEE technical committees 
and subcommittees involves a membership — 
of approximately 3,000 persons, thus afford- 
ing opportunity for wide representation. 
He strongly urged that each Section study ; 
this national technical committee structure _ 
and keep Secretary H. H. Henline informed © 4 
as to local members technically qualified 4 
and interested in serving on any of the — 
national committees or subcommittees, 
especially urging that such recommenda- — 
tions from Sections be supplemented by a — 
comprehensive outline of the qualifications _ 
of the committee candidate so suggested. — 
Mr. Frampton recommended further that — 
copies of all such letters and information — 
should be sent. go, to the District vice- 
president. e 
T. M. Linville (Me? 34) of the Schenec- — 
tady Section, member of the Sections i 
committee, recommended greater and more ‘ 5 
effective 2-way co-operation between the _ 
various Section technical groups and the — 
corresponding Institute technical com- 4 
mittees, further suggesting that the. Sec- 
tions take action to bring the Student 
Branches in their territory appropriately 
into the program of technical group ac- 
tivities. Many other suggestions brought ~ 
out in the lively discussion throughout the i 
conference presumably will be carried back 
by the delegates to their local Sections for 
appropriate local use. t 


Facets of International Standardization ie 


Studied at All-Day Conference 


-An all-day conference on international 
standards was held June 10 during the 
Montreal meeting, with W. P. Dobson 
(F’43) chairman of the Standards com- 
mittee, presiding. The purpose of the con- 
ference was to review existing American 
and European standards for switchgear, 
motors, and transformers and to generate 


_ ideas for their integration into a future plan 


of international standardization. This 
discussion was timely because of the plans 


of the International Organization for 


Standardization and the International 
Electrotechnical Commission for standards 
conferences in 1948, and the desirability of 
giving ample time for consideration of the 
data before such meetings are held. 

After his introduction, Mr. Dobson intro- 
duced Donald Armstrong, now associated 
with Howard Coonley in the American 
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Standards Association. Mr. Armstrong _ 
reviewed the history of the American. 
Standards Association, originally developed — 
to prepare engineering standards, and its 
recent expansion to cover standards for 
consumer goods. The ASA and similar 
strong national standards bodies form the 7 
essential foundation for the ISO that now 

is being formed. Before the recent expan- _ 
sion of the ASA much consideration was 
given to having the Government take over 
standards activities on a broad scale, but, 
after a thorough study, this plan was 
dropped in favor of the present democratic 
organization of the ASA. 

In commenting on this, Mr. Armstrong 
referred to his Army experience years 
ago, when a single ordnance board decided » 
on the specifications for Army weapons, 
and the Coast Artillery had to take what 
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it was given.. The soldiers disliked what 
they got, and the Ordnance Depart- 
ment came in for a great deal of caustic 
criticism. Consequently, the Army finally 
worked out a democratic organization for 
the control of specifications, in which the 
designers, the users, and the proving 
ground authorities all have a voice. This 
plan proved highly successful during the 
recent war. The new ASA organization 
is founded on this experience, as well as 
on the experience of industry in developing 
a very wide range of standards. Mr. Arm- 
strong also mentioned the wise counsel 
and broad experience of Mr. Coonley, 
who is largely responsible for the present 
ASA and ISO organizational plans. * 

To show the economic importance of 
sound standards, Mr. Armstrong cited an 
experience from the recent war, when a 
survey of the equipment needed for a 
single Army division showed requirements 
for 15,000 varieties of ball bearings, 
creating an almost hopeless problem of 
stocking and supply. Careful study, how- 
ever, showed that only 1,700 of these ball 
bearings were really different, the re- 
maining varieties being due to differences 
in the names and ordering numbers used. 
Similar conditions in other lines proved a 
tremendous handicap in war production; 
the lack of sound standards for screw 
threads alone probably led to an increased 
cost of approximately one half billion 
dollars for war production. Building up 
the industrial strength of the American 
continent should be a recognized object, 
as in no other way can we so greatly 
reduce the chances of war in Mr. Arm- 
strong’s opinion. Standardization, with all 
its benefits in the way of higher production 
and lower costs, is one of the greatest 
‘elements of strength in a peaceful America, 
as well as a most effective assurance 
‘against war. 

- Doctor Harold Osborne (F’21) vice- 
chairman of the United States National 
‘Committee of the International Electro- 
technical Commission, then reviewed the 
formation of the IEC, originally suggested 
at the International Electrical Congress in 
St. Louis in 1904. The IEC adopted the 
basic electromagnetic units, including the 
gauss, oersted, and henry, and had under 
‘consideration before World War I new 
basic units in the meter-kilogram-second 
system, besides developing a number of 
standards for specific apparatus. In each 
country, there is a national committee of 
the IEC, with adequate representation of 
all technical interests. An international 
council representative of these national 
bodies meets periodically, and assigns re- 
sponsibility for each technical subject to 
an advisory committee, with membership 
from all interested countries. There are 
34 of these subjects now on the agenda of 
the IEC, as settled in Paris, July 1946. 
Among the most urgent are: standard 
voltages and currents, especially voltages 
above 220 ky; radio interference; lamp 
caps and holders; rotating machines; 
switchgear; insulation co-ordination; letter 
symbols; electroacoustics; and an elec- 


*Making Democracy Work, Howard Coonley, 
Electrical Engineering, volume 60, July 1941, page 313. 
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vailing in Canada. 


4 


trical safety code. 
in two languages, French and English. 

In conclusion, Mr. Osborne concurred 
with Mr. Armstrong’s remarks on the 
fundamental importance of this inter- 
national standards work, and its bearing 
on a peaceful world; remarking also that 
these things take a great deal of time, so 
that patience and perseverance are essential 
qualities in those who take part in IEC 
proceedings. 

W. R. McCaffrey, director of the Cana- 
dian Standards Association, reviewed the 
work on Canadian standards, which has 
closely paralleled that of the ASA. He 
referred ‘particularly to the Canadian 
Electrical Code, which has been developed 
over the past 15 to 20 years and now has 
been adopted by all the Canadian provinces 
as the basis for safety inspection. The 
CSA has arranged for the use of the 
laboratory of the Hydro-Electric Power 
Commission for product testing and is 
providing inspection service for manu- 
facturers to determine if their products 
are being maintained at the level estab- 
lished by certification tests. This CSA 
certification service has been eminently 
satisfactory to all concerned. It is es- 
pecially important in a country such as 
Canada, which imports so many types of 
equipment from abroad, where conditions 
are often very different from those pre- 
The codes have been 
helpful in enabling foreign suppliers to 
determine in advance the local require- 
ments and so to avoid embarrassing re- 


-jections. 


Doctor A. U. Lamm (A’35) of the 
Allmanna Svenska Elektriska Aktiebolaget, 
presented a paper on Swedish switchgear 
standards, written by Doctor Ivar Lind- 
strom. He stressed the detailed require- 
ments for making and breaking duty set 
by these standards, as covered by five 
distinct tests under different conditions. 
A typical test is: 0-3 minutes—CO-3 
minutes—CO; the 3-minute interval be- 
tween circuit breaker operations being set 
by the test facilities rather than by the 
circuit breaker requirements. He pointed 
out that experience indicates this interval 
between operations in low oil capacity 
circuit breakers has no important effect on 
the circuit breaker’s performance, and so 
need not be so short as required in some of 
the existing standards. The recovery 
voltage in each test is required to be 15 
per cent above the rated value, minus 
5 per cent tolerance; so that the circuit 
breaker is required to perform at 15 per 
cent above its rated capacity. For more 
than 70 kv, the recovery voltage may be 
considerably higher than this, so that a 
50 per cent margin is desirable. However, 
the Swedish standards do not require this 
high value, but recommend that the pur- 
chaser tell the manufacturer what the con- 
ditions are and work out an agreement 
satisfactory to both parties in limiting cases. 


Work done in Sweden recently has enabled | 


the natural frequencies of voltage oscilla- 
tions in power systems to be calculated with 
satisfactory accuracy, from which the re- 
covery voltages can be estimated. 

In the absence of the author, Professor 
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IEC meetings are held 


get more young members 


E. W. Boehne (F’43) of Massachusetts 
Institute of Technology, presented paper 
47-161, “On Definitions of Magnitudes 
Characterizing the Behavior of Circuit 
Breakers Under Abnormal Conditions in 
American and Other Standards,” by 
Professor S$. Gerszonowicz (M44) of the 
University of Montevideo, Uruguay. Some 
of the inconsistencies between the American 
and foreign switchgear standards brought 
out in the paper are: the American use of 
the rms value of the interrupted current, 
as against the symmetrical current in the 
German standards, and both these values 
in the IEC, British, and French standards; 
the omission of the tripping time in the 
American definition of the rated interrupt- 
ing time; the lack of transient recovery 
voltage definitions in all standards except 
the American; and the failure of ‘any 


standards except the American to dis- 


tinguish between the making and the 
latching capacity. The author concludes 
that there is really a great need for action, 
national and international, to remedy the 
present confusion in switchgear standards. 


' The rated interrupting capacity cannot be 


compared, because the standard duty 


‘cycles are different; nor can we compare 
the making capacity, because its measure 


has not been specified accurately; nor 
yet can we compare the short-time cur- 
rents, because they are measured in 
different ways. However, these problems 
now are understood well enough to make 
the development of a sound international | 
standard a hopeful, as well as a useful task. 

One of the points deserving study, 
mentioned especially by Professor Boehne, 
is the effect on circuit breaker performance 
of the recovery voltage of the first pole to 
clear. ; 

After Professor Boehne’s presentation, 
the chairman opened the meeting to general 
discussion. Replying to a question, ““‘What 
can the small Sections do about standards?” 
R. L. Jones (F 31) remarked that effective 
standardization depends on developing 
facts. The Sections can be of real help 
by holding meetings to discuss operating 
experience with all sorts of electric equip- 
ment, and writing H. E. Farrer (M’46) 
regarding any questions arising in the dis- 
cussion that ought to be considered by 
the Standards committee. Section speakers 
also can be invited to explain provisions 
of various standards, and to show the. 
economic benefits gained from them 
through the use of fewer varieties and pre- 
ferred sizes of equipment. 

Supplementing this, P. L. Alger (F 730) 
stressed the growing importance of thermal 
as well as insulation co-ordination of equip- 
ment for domestic, industrial, and power 


“uses; and L. F. Hunt (F ’38) observed that 


the needs for continually better circuit 
breakers have forced a steady improve- 
ment in switchgear standards. 

Describing the organization and plans 
of the Standards committee, Mr. Dobson 
stated that the committee is anxious to 
interested. 
Service in the technical activities of the 
Sections, and on the technical committees, 
is an apprenticeship for later work on the 
Standards committee and the sectional 
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committees of the ASA, where there are 

_ growing opportunities to render useful 
service to the electrical industry and the 
profession as a whole. 

At the afternoon session, C. A. Powel 
(F’41) presented a paper on AIEE 
Standards for preferred voltages, including 
a tabular comparison of the British and 
IEC power system voltages with those 
proposed for the United States. He 
emphasized that the vital problem is a 
definition of the favorable, tolerable, and 
extreme zones of voltage that are accept- 
able for a given nominal voltage. The 


standard United States utilization nominal 


voltage is 120 volts. The corresponding 
favorable zone is 110 to 125 volts, and the 
tolerable zone is 107 to 127 volts. It has 
been found expedient to use multiples of 
120 for the nominal voltage value of all 
systems up to 14,400 volts, whereas mul- 
tiples of 115 have been retained for nominal 
voltages of systems and circuits above 
15,000 volts. A report on this whole 
subject, under preparation by the Edison 
Electric Institute—National Electrical 
Manufacturers Association joint com- 
mittee, is expected to include apparatus 


design voltage tables, so that the document’ 


will form a rather complete report covering 
all phases of United States practice in 
regard to voltages above 100. It is hoped 


that the IEC may find this report useful | 


in compiling a corresponding international 
voltage standard, 

_ Mr. Powel also stressed the importance 
of agreeing on the higher voltage levels 
above 230 kv, before power developments 

requiring these voltages are undertaken. 
In view of the very steep cost curves of 
equipment for these higher voltages, it 

seems that the voltage steps of 300 and 
400 kv listed by the IEC were chosen too 
far apart. It will be well for the IEC to 
consider carefully this point, and to adopt 
smaller voltage steps in the region above 
230 kv. 

W. R. Hough (M41) presented a com- 
parison of the American and foreign 
standards for induction motors. The 
American standards more completely de- 
fine the service conditions than do any of 
the others, and the American standard is 
the only one that recognizes and defines a 
service factor. ‘Temperature rise limits 
vary from 40 degrees by thermometer, or 
alternatively 50 degrees by resistance, in 
the American standards for general purpose 
motors; to 60 degrees by either thermom- 
eter or resistance in the Italian standards. 
Only the American standards define the 
torque limitations of induction motors; 
but the maximum torque is defined in 
effect by the British standards through the 
test requirements. All the standards except 
the American provide tolerances which 
apply to guaranteed: performance values. 
The “AIEE Test Code for Polyphase 
Induction Machines” gives more complete 
information for testing than does any: of 
the other standards, The author con- 
cluded that enough similarity exists be- 
tween the standards to indicate that it 
would not be an exceedingly difficult task 
to obtain reasonable agreement in a new 
international standard for motors. 
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H. M. Jalonack (M36) then presented ~ 
international transformer 
standards. He noted that the IEC, 
British, Australian, and French wartime 
standards specify from 5-to-15-degrees- 
‘centigrade higher temperature rises than 
the ASA value of 55-degrees-centigrade rise. 
It is understood, however, that the French 


practice now is going back to 60-degrees- — 


centigrade rise, in place of the 70-degrees- 
centigrade value standard during the war. 


In order to adjust these differences, it’ 


appears reasonable for the ASA to con- 
sider increasing by 5 degrees centigrade 
the temperature rise for two classes of 
transformers: namely, the water-cooled 
and the forced-oil-cooled types. A con- 
version curve for comparing the kilovolt- 
amperes of oil-immersed transformers with 
various temperature rises is given in the 
paper, showing that a decrease from 70- 
degrees-centigrade to 55-degrees-centigrade 
rise is equivalent to an increase of 20 per 
cent in the kilovolt-amperes rating. 


Differences also exist in the dielectric 
tests required by the various standards. 


It is particularly interesting to know that, 
with the neutral grounded, the ASA 
standards require a test of 2E (and there 


is a noticeable trend toward lower values — 


where adequate lightning protection is 
provided at the transformer terminals), 
whereas the British Standard Specifications 


and IEC specify a test greater than 22 | 


with graded insulation. 

Perhaps the reason for these diametri- 
cally opposed practices is that the ASA tests 
are based on protection against lightning 
stresses, whereas the BSS and IEC tests 
are based on protection against expected 
operating frequency. stresses. 
for this difference in practice needs some 
clarification. 

There are no impulse voltage test re- 
quirements in the British or IEC standards, 


but it appears desirable that impulse levels — 


should be adopted internationally for the 
various voltage classes. The general use 
of tolerances in foreign standards makes 
it difficult to compare transformer per- 
formance with any accuracy. The author 
proposed that, in general, tolerances on 
losses, impedance, and other guaranteed 
performance values could be chosen to 
reflect normal design margins, so that the 


average test performance will be close to 


the warranty. In conclusion, the author 
recommended that the IEC give careful 
consideration to the following suggestions: 
1. To reconcile the various national standards and 
practices to the maximum practical extent, with the 


final goal of having all national standards and prac- 
tices eventually conform to IEC specifications. 


2. To clarify any items of difference which still re- 
main, and state the reasons for the divergence. 


3. Where a universal standard is not adopted, to 
agree on conversion factors to convert one national 
standard to another by a definite numerical factor, 
so that intelligent comparison and evaluation of bids 
can be made when purchasing and selling in world 
markets. 


Opening the discussion, P. L. Bellaschi 
(F 40) described his experiences abroad 
at. IEC meetings and in South America; 
remarking that the wide differences in inter- 
national standards are really due to funda- 
mentals not having been brought to bear 
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. reopening of international standards meet- _ 


standards with which they comply. A> 


The reason © 


on fhe Ree a) It seems chases 
he said, to have such minor differences — 
as both a 11/2-40-microsecond and a’ 1-— 
50-microsecond wave for impulse tests, 
and to have reference values of about 20 
and 25 degrees centigrade used in different — 
standards. At the present moment, coon : 
is a real opportunity to do something useful — 
by “getting off on the right foot” in the — 
ings. Definitions should be the first concern, — 
so that words will have the same meaning 
to all engineers, and then the fundamentals 
of each problem should be taken up. 
He noted also that the authors of the 
transformer paper overlooked the Swiss — 
and Swedish standards, which do include { 
impulse levels. It is true that transformers 
4 


of the same apparent rating may differ ‘ 


greatly, depending on the international 


70-degree rise transformer, for example, 
built to German standards with no impulse 
level may be one third smaller in effective 
output than a standard American trans- 
former. 

. The authors explained that though they 
had endeavored to obtain copies of all — 
foreign standards from ASA, that organi- 


1g 
. 


zation was unable to supply the Swiss and — 


Swedish standards. im 

E. B. Paxton (M’*25) noted that some 
of the differences in standards are due to 
differing points of view, but the better 
knowledge we now have should help us — 
to reach agreement. It took two weeks. 
in 1930 to reach agreement on the present: 
values of temperature rise in the IEC 
motor standards. Since then, 10 degrees — 
centigrade has been recognized, in place 
ofse5 degrees centigrade, higher tem-: 
perature rise by the resistance method. 
than by the thermometer method in our 
own standards, and this will bring the 
standard more nearly in line with IEC — 
thinking. Tolerances have been used 
abroad for a long time, but engineers in — 
the United States generally have opposed. 
them in favor of firm guarantees. There 
is a note in the IEC standards, requiring 
that tolerances ke stated with any guaran-: 
tees to which they apply; and the same 
thing could be done in the United States. 
whenever tolerances are used in guarantees. 

W. S. Peterson (F ’46) agreed with Mr. 
Powel that voltage steps above 230 kv 
should be small. Tremendous investments. — 
are required for the power developments. . 
that need these high voltages, so that it is. 
good sense to take only a moderate step, 
at a time. The probable use of series. 
capacitors and other means will permit the 


transmission of larger blocks of power 


than heretofore at existing voltage levels, 
giving the same result at lower cost as. 
radically increasing the voltage. With 
regard to interconnections, most large 
systems need only an absolutely reliable 
power transfer in blocks equal to the largest: 
single unit of the system. For short-time _ 
emergencies requiring still larger power 
transfers, the tie line may be operated at 
the steady-state limit of the system, 
accepting the risk of an outage, if a dis- 
turbance occurs that exceeds the ankign®, 
stability limit. 
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R. T. Henry (F’33) pointed out that 
the growing use of grounded neutral 
systems with reduced insulation level is 
proving so satisfactory that it should be 
defined or recommended more clearly in 
the standards. Such a step will help to 
reduce the extra costs when system voltage 
israised. He also remarked that the term 
“regulation” now. is used to describe too 
many different things, so that its use should 
be defined more clearly and limited. 

Returning to the motor standards, Mr. 
Alger asked if there are wide differences 


_ in the breakdown torques in the different 
standards. 


Mr. Hough replied that the 
British standards require 200 per cent 
for 40-degree motors, whereas the IEC 
require 165 per cent for 50-degree motors. 
The proposed NEMA standards now under 
consideration will require considerably 
higher breakdown torques for the smaller 


motors, up to 300 per cent for the 1-horse- 


power and fractional ratings. The start- 
ing currents, which are almost directly 
proportional to the breakdown torque, 
are not covered in the foreign standards. 

W. A. Del Mar (F’20) suggested that 
the reason for the less specific requirements 
in foreign standards may be due to the 
general reliance on consulting engineers 
abroad to fill in these gaps, whereas in 
America the manufacturers are expected 
to do this. In this connection, F. J. 
Vogel (M41) pointed out that the British 
standards do not specify the turn insulation 
level for transformers, but consulting engi- 
neers often do this. In the United States 
this is believed to be the designer’ s own 
responsibility. 

Referring to Mr. Henry’s comment, 
Mr. Powel stated that the different insula- 


tion levels for grounded and ungrounded’ 
_ systems are being included in the standards 


for lightning arresters. Each utility is 
free to adopt a preferred basic insulation 
level (BIL) for its system. It is just a 
question of what level can be protected. 
Mr. Henry suggested that different im- 
pulse tests on transformers should be called 
for, depending on whether or not it is 
grounded, so that the standards should 
go beyond the old BIL plan. 

Mr. Del Mar also pointed out that the 
specifications for paper cables do not pro- 
vide for ungrounded systems, Different 
insulation thicknesses are provided in low- 
voltage varnished-cambric cables, depend- 
ing on whether they are grounded or not. 
Supplementary specifications for high 
voltage cables are desirable, with increased 
insulation, for ungrounded systems. 

In concluding the discussion on motors, 
Mr. Hough said that experience in the 
United States shows it is necessary to define 
motor performance closely by both stand- 


ards and test codes, to avoid wide 
differences between ostensibly similar 
motors from different sources. This more 


complete description is also necessary to 
enable users to apply motors properly. 
The foreign standards do not define motors 
as completely as American standards, 
nor as much as is thought necessary in the 
United States. 
Mr. Svensson of ASEA, stated that the 
Swedish insulation standards to which 


Aucust 1947 — 


Mr. Bellaschi referred came out in 1945. 
They are general standards for insulation, 


_ and give impulse levels for different types 


of apparatus. The values are fairly com- 
parable with those of the ASA. | 
Referring to Henry and Powel’s remarks, 


_V. M. Montsinger (F’29) declared that 


when the BIL’s were set up, they were 
not related to any specific system voltage, 
and. so the user could select any one he 
wanted. He agreed with Mr. Henry 
that the ASA standards should be more 
specific. The 138-kv system is intended 
to have a 700-kvy BIL as now given. 
Philip Sporn (F’30) uses one step lower 
than this, with a grounded system, and 
finds the performance very satisfactory. 
This should be included in future standards. 


Student Prize Papers 
Presented at Summer Meeting 


Late in 1944, the standing committee in 
charge of the administration of the member- 
for-life fund decided to utilize the fund to 
defray expenses of District Branch paper 
prize winners to the summer meeting where 


they would present their paper (EE, Jan ~ 


°45, p 31). The member-for-life fund was 
set up at the January 1944 meeting of the 
AIEE board of directors by the approval 
and recommendations that the voluntary 
dues payments made by members-for-life 
be kept in a separate fund in the custody of 
the treasurer of the Institute. Originally, 


_the awards were set up for a trial period 


applicable to the 1945 and 1946 summer 


“meetings only. Last year a 4-year instead 


of a 2-year trial period was decided upon 
(EE, July ’46, p 357). 

Provisions of the annual award include 
payment of the expenses of five District 
Branch paper prize winners to present 
their papers on the regular technical pro- 
gram of the Institute summer meeting, 
awards to be available to even-numbered 
Districts for the summer technical meetings 
held in even-numbered years and to the 


_ odd-numbered Districts in the odd-num- 


bered years, and expenses to be paid in the 
form of anallowanceof 11 centsper mile one- 
way from the award winner’s home town 
to the place of the summer technical meet- 
ing plus a reasonable allowance per day for 
the official duration of the meeting. 

This year the summer meeting inaugu- 
rated the first award to prize winners of 
the odd-numbered Districts. Experience 
gained in the next four years will determine 
whether or not utilization of the members- 
for-life fund for this purpose will be con- 
tinued permanently. J. F. Calvert (F ’45) 
chairman of the electrical engineering de- 
partment, Northwestern Technological In- 
stitute, Evanston, Ill., was assisted by 
Victor Siegfried (M 38) chief research 
engineer, electrical cable works, American 
Steel and Wire Company, Worcester, 
Mass., 
papers were presented. 


TORQUE SPEED TESTER 


The prize winning paper from District 1 
(North Eastern) was “A Torque Speed 
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at the meeting ies the prize, 


Tester for Electric Motors,” as built by 
Professor George Pihl (A 45) Northeastern 
University, Boston, Mass., and presented 
by R. O. Williams (Student member). 

The paper described a device which 
measures the torque and speed of small, 
fractional horsepower electric motors (less 
than 1/20 horsepower) under various load 
conditions. The tester comprises a me- 
chanical and electronic unit. The me- 
chanical part consists of the motor to be 
tested, a generator load, and two concen- 
tric shafts mounted on ball bearings and 
connected together with a helical spring 
which connects the motor with a generator. 
Mounted on the motor end of the shaft are 
two sets of contacts, one set to trigger the 
speed indicating circuit, and the other to 
trigger the torque circuit. The third set of 
contacts used to restore the torque circuit is 
mounted on the generator shaft, 

As the motor turns the shaft, the grid re- 
sistors of a modified Eccles-Jordan trigger _ 
circuit of the torque unit, are short cir- 
cuited to ground by the contacts for short 
periods of time. When there is no deflec- 
tion of the spring, each resistor is shorted 
one-half revolution after the other and the 
circuit triggers alternately from one side to 
the other. As the spring deflects, the con- 
duction on each side changes, one side get- 
ting longer and the other getting shorter. 
As the load increases, the spring deflection 
increases and the average eurrent through 
the meter increases in proportion to the 
torque. : 

The speed circuit is somewhat more com- 
plex in number of elements, with the out- 
put of a modified Eccles-Jordan circuit fed 
into vacuum tube voltmeter. The rotating 
contact is arranged so that one half of the 
Eccles-Jordan circuit tube conducts for 
each half revolution of the shaft. Two ca- 
pacitors in the circuit are proportioned to 
divide the speed range in equal halves of 
from 0 to 5,000 rpm and from 0 to 10,000 
rpm. Provision is made for calibration of 
both torque and speed as measured by the 
instrument and close agreement with manu- 
facturers’ curves shows that the calibration 
of the instrument is satisfactory. 

M. F. Pravda (Student member) Newark 
(N. J.) College of Engineering, presented 
his paper “‘Graphical Method of Determin- 
ing the A-C Resistance in Single Layer 
Coils,’ which was the prize winning paper 
for District 1 (New York). The problems 
encountered in coil design and construc- 
tion, both mathematical and physical, 
many times had suggested the need for some 
simplification. Whether such simplifica- 
tions are justified from a designer’s point of 
view is doubtful, but that they have proved 
useful for quick comparisons of coils with- 
out undue effort and with a fair accuracy 
may suggest their usefulness. A simplified 
discussion of the derivation of the method 


of computing resistance was included. 


PROGRESSIONS 


‘Progressions Applied to Engineering 
Problems,” the prize winning paper from 
District 5 (Great Lakes) was presented by 
H. M. McConnell (Student member) 


Marquette University, Milwaukee, Wis. 


Some problems in engineering practice in- 
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volve the use of geometrical progression. 
In some cases the graphical solution is in- 
adequate and, in order to eliminate the 
errors of a graphical solution, a direct math- 
ematical approach is desirable. Formu- 
las are given for applications involving re- 
sistance taper in motor control design, and 
for louver spacing. 

The last paper to be presented was “The 
Phantastron Control Circuit,” by J. R. 
McDade (Student member) Southern 


ae 


Five-Year Curriculum 


i 


Methodist University, Dallas, Tex., which 


was the prize winning paper from District 7 


(Southwest). Rapid development of elec- 


tronics during the war has led to and been © 


supported by continuously improved and 
increasingly complicated control circuits. 
One of the newer types of control circuits, 
the phantastron, is an improvement over 
the conventional type of delay multivibra- 
tor circuit and perhaps may find extensive 
application in television. 


Engrosses Education Session 


At a conference on education held in 
Montreal June 9 under the chairmanship 


of J. G. Tarboux (F 43) of the Ithaca Sec-: 


tion, chairman of the AIEE committee on 
education, four informal conference papers 
‘were presented and discussed extensively. 
‘The main theme of this important confer- 
ence was the question of the adequacy of 
present-day engineering education, which 
subject was complemented by discussions 


of the new 5-year engineering curriculums ~ 


as interpreted by various United States col- 
deges. 


In discussing ‘“‘Graduate Work in Elec- : 


strical Engineering,’ Past President R. W. 
Sorensen (F 19), professor and head of de- 
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partment of electrical engineering, Califor- 
nia Institute of Technology, Pasadena, out- 
lined the graduate program at that school. 
He particularly stressed the fact that all 
graduate work, to merit classification as 


such, should be not merely a continuation 


of the same type of work provided for in the 
undergraduate curriculum, but should be 
of a distinctly higher caliber designed to 
challenge the development of individual 
talent. The graduate program at Cali- 
fornia Institute of Technology offers a pro- 
fessional degree at the end of two years of 
graduate residence work and a doctorate 
after three years. 

The “Five-Year Engineering Curricu- 


Five-Year Engineering Curriculum Ale 


7 
lum” recently introduced at Ohio Sta 4 
University, Columbus, was described by 
E. E.' Dreese (M’25) chairman and pro- 
fessor of electrical engineering at that insti- 
tution. Professor Dreese called this 5-year 
curriculum ‘‘An experiment in engineering — 
education,” and pointed out that one in-~ 
teresting feature of the program is provision 
4, a master’s degree at the end of five years — 
to be available to the “superior” student by — 
modification of the last two years of his 
work. A comparison of the Ohio State 5-— 
year program with the new 5-year program d 
at Cornell University is given in the two 
accompanying tabulations, furnished by 
W. E. Maserve (M33) associate professor 4 
of electrical engineering, Cornell Univer-— ; 
sity. Cornell does not provide for the 
masters degree at the end of five years. » 

The present and the future needs of in- — 
dustry with reference to engineering educa- 
tion were portrayed most interestingly by — 
H. N. Muller (M ’43) manager of graduate — 
student training for Westinghouse Electric 
Corporation, East Pittsburgh, Pa., a 
the title ““Young Engineers in Industry.” 
Mr. Muller outlined the training Srosteaae 
of the Westinghouse Corporation, and 
stressed the need for broad basic training in ~ 
the engineering schools, with proper atten- 
tion to the so-called ‘“‘humanistic”’ social 
courses as well as to technical subject mat- cf 
bens 
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specific teaching methods, E. E. Moyer 
(M ’44) of the electronics section, industrial 
control engineering division, General Elec- 
tric Company, Schenectady, N. Y., de- 
scribed ““A Means for Demonstrating the 
Behavior of Conventional Types of Instru- 
ments in Circuits Having Potentials and 
Currents of Irregular Wave Form.” Mr. 
Moyer brought out the fact that conven- 
tional instruments, once subjected to com- 
plex wave forms, often will give misleading 
information even though they actually are 
doing the job for which they originally were 
designed. He exhibited a demonstration 
board designed to show these effects. This 
demonstration was of importance in show- 
~ ing how simple it actually is to teach diffi- 
cult and complicated engineering concepts 
by means of well planned “‘props” of appa- 
ratus which provides animation, something 
physical to look at. The demonstration of 
instrument behavior under conditions of 
irregular wave forms was much more con- 
vincing, and much more interesting, than 


_ mere lecture and textbook material. 


DISCUSSION INDICATES WIDE INTEREST 
The subject of the 5-year engineering 


~ curriculum elicited an extensive discussion, 


indicating a very broad interest current in 
the electrical profession pertaining to the 
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present emphasis on graduate work and the 
results of the present experimental trends 
toward 5-year programs for engineering 

, undergraduates. 

' To a question as to why the undergradu- 
ate thesis is not required at California In- 
stitute of Technology as it is in other 
schools, Doctor Sorensen replied that for 
the new 5-year curriculum the thesis de- 
liberately is omitted, although it is re- 
quired as usual in the master of science and 
doctorate degrees. He stated that the 5- 
year curriculum provides many more of the 
so-called “humanistic” or social studies for 
broadening purposes, therefore the thesis 

_ does not find the same use as it does in the 
other curriculums. Admitting that the 
thesis provides a means of interpreting the 
students’ aptitude in original thinking, 
Doctor Sorensen expressed the view that it 
is of perhaps more value in courses of study 
leading to research degrees than it is for the 
engineering graduate contemplated in the 
5-year courses. Doctor Sorensen reported 
further that students pursuing studies for 
doctorate degrees are permitted to take 
part-time teaching employment up to 60 
hours per week. 

Professor Ernst Weber (F ’34) head of the 
graduate electrical engineering department, 
Polytechnic Institute of Brooklyn, N. Y., 
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stated that in his‘ opinion the master’s 
thesis is the one which provides informa- 
tion about the student, and that it cannot 
be combined with the 5-year plan. Pro- 
fessor F. O. McMillan (F ’32) head of the 
electrical engineering department, Oregon 
State College, Corvallis, expressed the be- 
lief that there is need for a uniform basis of 
masters’ and professional degrees; other- 
wise, with the 5-year program the master’s 
degree will lose its significance. He stated 
that he considered the master’s degree to be 
most important in discovering the resource- 
fulness of the individual student as a candi- 
date for the doctorate degree. Professor 
Dreese expressed the belief that the master’s 
degree should be, in effect, a “‘little doc- 
torate”? and not simply an extension of 
undergraduate work. He advanced the 
further opinion that, in general, the profes- 
sional educational requirements need rais- 
ing, stating that an engineering degree is 
not comparable to a commercial degree. 
He further stated that at Ohio State Uni- 

_ versity social studies are oriented toward 
engineering but are available to nonengi- 
neering students. 

Professor M. G. Malti (M45) professor 
of electrical engineering, Cornell Univer- 
sity, Ithaca, N. Y., expressed the belief 
that “A return to fundamentals of educa- 
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tion is necessary; to prevent losing the ob- 
jectives.’ In engineering education, he 
stated, the objective should be (1) to train 


' the mind and (2) to instill social conscious- 


ness. ‘‘The particular courses do not mat- 
ter so long as they serve ehegiey as ve- 
hicles to train the mind. . Design is not 


fundamental but providen.. a balance be- 


tween economics and usefulness. .... Social 
consciousness as provided by extra courses 
such as history, are not enough.” Profes- 
sor Malti stated further that “Today the 
social sciences are definitely behind engi- 
neering science, and hence a much higher 
degree of social consciousness is needed in 
our engineering curriculums..... One way 
of accomplishing this would be to make the 


bachelor of arts degree a prerequisite to, 


the engineering degree.” 

Doctor C. L. Dawes (F ’35) associate pro- 
fessor of electrical engineering at Harvard 
University, Cambridge, Mass., reported 
that the Harvard University 5-year course 
in engineering was started as an experiment 
because “Industry was demanding more 
of the broadening courses... . and because 
we realized that a law degree takes seven 
years and a business degree six years;.... 


After 1936 an engineering degree was not 
granted for less than five years of work.” 


Doctor Dawes reported that the same hu- 

‘ manistic studies are demanded of the engi- 
neering students as are demanded of others, 
At the end of the fourth year, only a bache- 
lor of arts degree is granted. 


fi 


At this point, many students, although 
not having attained an engineering degree, 
are attracted into industry. Doctor Dawes 
reported that ‘‘the number of engineering 
students increased during the war, and now 
everyone wants the doctor of science degree. 

. however, it does not have a frozen 
curriculum . . . . the Engineers’ Council for 
Professional Development set standards for 
fundamentals, but it is the custom at Har- 
vard to use specific engineering courses as 


vehicles for fundamentals—for instance, a 


course in electric power transmission may 


_ be used more as a vehicle to teach differen- 


tial equations than to teach the details of 
transmission.” 

As indicated by Doctor Dawes’ com- 
ments, one of the problems involved in the 
5-year engineering curriculum is that of 
student finances. Industrial opportunities 
give the student a tremendous urge to be- 
gin to earn, by the fifth year, instead of con- 
tinuing his academic work. It was the 
consensus that substantial aid will be neces- 
sary to offset such industrial demand and 


encourage qualified students to continue | 


their academic work to higher levels. 
Notes for the foregoing report were pro- 
vided through the co-operation of J. A. 
Northcott Jr. (M’40) head of the depart- 
ment of electrical engineering, University 
of Notre Dame, South Bend, Ind., and 


secretary of AIEE committee on education; 


and C. C. Wilson (M’43) of the AIKE 
headquarters staff. 


Two Lively Sessions Devoted 


to Paper Mill Processes 


Power supply and equipment were the 
subjects of two technical sessions devoted to 
paper mills on June 10. The morning 
session, to which a discussion of power sup- 
ply in paper mills attracted more than 200 
representatives of manufacturers, 


and Canada, was the third in a series of in- 
dustrial conferences sponsored by the com- 
‘mittee on industrial power application at 
national AIEE meeting. It was presided 
over by L. A. Umansky (F 45) assistant 
manager, industrial engineering divisions, 
General Electric Company, ponent 
N.Y. 

The conference papers were Sneed in 
logical order from the utility power tie 
through distribution and included the elec- 
tric production of steam by electric boilers, 
electric motors, drives and control for paper 
mills, and two papers on maintenance. The 
papers inspired a healthy and spirited dis- 
cussion on the advantages of grounding 
practice, mechanical versus the electronic 
speed controls, and maintenance practices. 


POWER TIE WITH UTILITIES 


“Power Tie with Utility,” a conference 
paper by A. P. Schnyder (M ’32) electrical 
engineer, George F. Hardy and Son, Con- 
sulting Engineer, New York, N. Y., repre- 
sented the operating man’s viewpoint. 


According to Mr. Schnyder, the primary 


economic function of a power tie with 
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paper 
mills, and utilities from the United States © 


j 


utility where the mill generates steam and 
power is to have the utility act as the con- 
denser with power flow in both directions. 


The utility plant, on the other hand, can 


be expected to generate condensing steam 
power more efficiently, competently, and 
reliably from operating standpoint. In a 
paper mill, power generation is incidental 
whereas for the utility it is the end product 
when delivered to the consumer’s premises. 
The great majority of pulp and integrated 
mills limit the power tie, when used, to the 
convenience and safety of having a standby 
source in case of accidental failure of the 
mill’s power plant and to supply the mill 
essential services during protracted mill 
shutdown. 

The most serious objection to the power 
tie for supplying process power is the result 
of possible line outages. The longer a 
transmission line, the more likely a power 
interruption caused by nature, and power 
failures are costly for mills in loss of pro- 
duction and spoilage. Mr. Schnyder’s 
conclusions were that the power tie to paper 
mills is essential in regions of hydroelectric 
power, owned exclusively by power com- 
panies or the public, and where the cost of 
fuel is high enough to render steam power 
generation comparatively _ profitable. 
However, where the fuel cost is moderate, 
and the mill has an up-to-date power 
plant, the usefulness of the power tie is 
limited to carrying the marginal amount 
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steam paeeag oe eae is most 
instances the power tie is a source of stand- 
by power, ; wiea> 


ae 
AUTOMATIC OPERATION B 


In his paper, “Automatic Operation of © 
Electric Boilers’, M. Eaton (A’44) elec- 
Shawinigan Chemicals 


trical engineer, 
Limited, Shawinigan Falls, Quebec, Can- 
ada, discussed the principles of automatic 
control with reference to air-operated con- 
trollers, reviewed early methods of regulat- 
ing electric boilers automatically, and 
described later improvements based on 
fundamental principles. In the choice of 
a control, the capacity lag is usually the 
determining factor. When the capacity 
lag is large, compared with the controller — 
and transition lag, a simple 2 position 
controller may be adequate. Proportional 
control is satisfactory with moderate 
lag. If the capacity lag is small compared — 


™ 


+ 


a 


with the other lags, and large changes in oe 


demand for control agents occur, pro- 


portional-speed-floating plus reset con-— 


troller action is required. Electric boilers 


a 
c 


usually are regulated by maintaining — 


‘the salt content within limits by bleed- 


. 


ing and by varying the water level on the © 


electrode in accordance with the demand — 


for steam. Power input is matched with | 


steam demand to maintain constant pres- 
sure. The power input is the control agent 


supplying the heat energy required to’ gen- 


erate steam, and the electrode immersion is 
the final control element. As steps in the ~ 
history of automatic boiler control, Mr. 
Eaton described the Cascade Inn boiler 
control, the conductivity control, the water 
level control of the step type, the surge 
tank-control of the Dominion Engineering 
Company, the automatic control of the 


Canadian General Electric Company, and | 


the automatic control of the water level 
type. ; 
UTILITY VIEWPOINT 


“Electric Boilers From the Utility Point 


of View,” by L. B. Stirling (A’25) super-_ 


Water and Power Company, Shawinigan 


h. 


4 


« 


F 


. intendent, generating division, Shawinigan ; 


Falls, Quebec, Canada, was a most inter- — 


esting conference paper portraying the 
reversal of the usual order of things; that 
is, the production of steam by electricity. 

Electric boilers often are used to take up 
excess from hydroelectric stations at a very _ 
nominal cost. Compact and clean instal- 
lation subject to exacting control (the im- 
portance of exacting control on electric 
boilers can be realized when it is known that 


’ 


the present installation exceeds 2,000,000 — 


kw) makes this an attractive source of 
process steam where hydroelectric power is 
reasonable. The cost of coal-fired steam 
power in Canada is about 1.5 mils per 
kilowatt-hour.. In 1946 alone, some 
1,000,000 tons of coal were saved by the 
use af electric boilers. 


LOW VOLTAGE DISTRIBUTION ' 


“Low Voltage Distribution In Paper 
Mills”, A. C. Bird (A°20) project engi- 
neer, H.,S. ee ee and Company, New 
York, N. ¥.3, W. GC. Bloomquist (M745), 
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' 


—_ 


industrial engineering divisions, General 
Electric Company, Schenectady, N. Y. 
Commenting that he saw no necessity for 
repeating the material contained in the 
copies of the Bird and Bloomquist confer- 
ence paper which he passed out to those 
present, Mr. Bloomquist instead extended 
‘his discussion of grounding as contained in 
the paper. He pointed out the extreme in- 
consistency prevalent in grounding prac- 
tices for various voltages from 115 to 2,400. 
He definitely recommended the grounding 
system, pointing out that the cost of locating 
ground faults is high. 


cently changed over. 

One of the advantages of a grounded sys- 
tem is that the operation of the system re- 
lays is far more consistent. Also, only 2- 
element circuit breaker protection in motor 
circuits is required. The “down time” 


averaged over a period of time will be found — 


to be less if the system is grounded. How- 
ever, there is great need for actual operating 
data for grounded systems versus un- 
grounded. Mr. Bloomquist recommended 
that transformers be ordered with the neu- 
tral brought out. In this way, the 
grounded system can be tried and the neu- 
tral unused if it is found unsatisfactory. A 
Mr. Sheehan from Niagara Falls pointed 
out that grounding is undesirable on a Y-Y 
transformer installation as the triple har- 
monics produced affect signal systems, 
and so forth, and tertiary windings are ex- 
pensive. Mr. Bloomquist explained that a 
delta~-Y stepdown (delta on the primary 
winging) is the usual practice, eliminating 
the third harmonic. Grounding sources 
should be kept to a minimum to avoid 
complications. When several distribution 
voltages are required, series stepdown can 
be used but always delta-Y. 

A conference paper ‘“‘High Voltage Dis- 
tribution in Paper Mills,” by G. H. Mc- 
Henry and J. L. McKeever (A ’32) of the 
Canadian General Electric Company, 
Limited, Peterboro, Ontario, Canada, also 


was presented. The authors classed North 


America’s pulp and paper industry as one 
of the continent’s major power consumers. 
This industry is especially important in 
Canadian economy because newsprint from 
' ground wood mills is one of Canada’s main 
products. Pulp and paper mills range in 
size from the very small specialty paper mill 
with a total power requirement of 2,000 kva 
or less, up to the very large ground wood 
pulp and paper mill having power require- 
ments of the order of 750,000 kva or more. 
Because of the great variety in the industry, 
the ideal distribution system for any given 
plant should be developed from funda- 
mental considerations rather than by 


_ adaptation from other installations. 


Discussers of papers at this session in- 
cluded E. W. Knapp and R. B. Reed, both 
of the Shawinigan Water and Power Com- 
pany, and F. L. Lawton of the Aluminum 
Company of Canada. 


EQUIPMENT IN PAPER MILLS 


A June 10 afternoon technical session, on 
equipment in paper mills, also was under 
the chairmanship of L. A. Umansky. At 
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In general, the steel _ 
mills use a grounded system, having re- | 


this session considerable discussion took 
place among representatives of different 
paper mills with regard to their respective 
practices and equipment. 


SYNCHRONOUS MOTORS FOR CHIPPERS 


“The Application of Synchronous and 
Induction Motors to Chippers”; R. R. 
Baker, M. R. Lory (A’40) both of the 


Westinghouse Electric Corporation, East. 
Pittsburgh, Pa., pointed out that large 


chippers for reducing large logs to chips 
suitable for digesting into paper pulp used 
direct-connected low-speed 
motors. ; 

These large chippers are common on 
the West Coast and are of the 110-inch 
diameter and larger size. 

Occasionally a belted drive with a syn- 
chronous motor is used, but usually it is 
worth while to direct connect the motor to 
avoid belt maintenance. Direct drive, of 
course, involved vibration of motor shaft, 
and the load impulse must be kept away 


' from the natural torsional oscillation of 


the chipper.’ Smaller shafting will help. 


PAPER MACHINE DRIVES 


In a conference paper ‘‘Paper-Machine 
Drives”, H. W. Rogers (A’12) engineer, 
paper and textile division, industrial engi- 
neering divisions, General Electric Com- 
pany, Schenectady, N. Y., pointed out that 
while the industry as a whole presents many 
interesting problems, the most important 
machine in the paper mills is still the paper 
machine, the continuous, uninterrupted 
operation of which is paramount. There 


are two distinct types of paper machine to — 


be found in the industry; the Fourdrinier 
machine, named after its sponsor, and the 
cylinder machine. These two machines, 
with some modification, are used in the 
manufacture of all grades of paper and 
board. 

Mr. Rogers also discussed the two types 
of drive in general use on paper ma- 
chines. These are the mechanical or line 
shaft drive, which is in reality a group drive, 
and the sectional electric drive. As an ex- 
ample of the progressive attitude of the 
paper industry, he contrasted one of the 
more recent sectional electric drives which 
was equipped with almost 70 main and 
auxiliary motors, with the first modern sec- 
tional drive which had only eight motors. 


MAINTENANCE 


W. L. Eliason (M ’44), electrical engi- 
neer, Ontario Paper Company, Limited, 


Thorald, Ontario, Canada, in his confer- 


ence paper, “Electrical Equipment Main- 
tenance”, stated that one principle of cir- 
cuit breaker and contactor maintenance 
was that of inspection of contact. Often 
the contacts are inspected, many times filed 
and cleaned, but rarely are the contact 
pressures checked and corrected. It was 
agreed that a good general principle to 
follow is never to touch a contact surface 
except. in extreme instances, and to make 
the checking of contact pressures an item of 
regular maintenance. Insulation resist- 
ance of equipment, it was pointed out, 
should be taken under hot and full load 
conditions. 
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FINISHING ROOM EQUIPMENT 


“Electric Equipment in the Finishing 
Room”, M. Winterburn, Howard Smith 
Paper Mills, Limited, Cornwall, Ontario, 
Canada. The diversity of equipment used 
in any finishing room depends upon the 
type of paper being produced in the mill 
and also on the amount of fancy finishing 
desired. Some mills, such as those pro- 
ducing newsprint, normally confine their 
finishing operation to rewinding and split- 
ting defective rolls; others, such as those in 
the fine paper field, go in for a multitude of 
finishing or secondary processing which 
changes the visual or physical character- 
istics of the original paper. The equip- 
ment to be found in the finishing room of 
fine paper mills depends upon the grades 
of paper produced, but most of these de- 
partments will have such machinery as 
supercalenders, cutters, trimmers, embos- 
sers, platers, and some will have, in addi- 
tion, coaters, conditioners, and other spe- 
cial apparatus for some particular purpose. 
As each machine is required for a different 
purpose, its drives must be designed to con- 
form to the conditions of its operation. 
Lighting is also important and the modern 
trend has been toward the fluorescent unit 
which has proved so popular and economi- 
cal, particularly when power cost is high. 

' Mr, Winterburn reminded his audience 
that most of the fine paper mills are old 
established concerns and much of the 
equipment, although adequate, is far from 
modern. Thus, he believes, there is a 
definite field for development in finishing 
room electric equipment and there elec- 
tronics will find many applications. | 

; y NEWS PRINT MILL 

‘Planning a Newsprint Mill for Mini-. 
mum Electrical Maintenance’, John Eyton 
(M’45) engineering department, Abitibi 
Power and. Paper Company,. Limited, 
Canada. Electrical maintenance, stated 
Mr. Eyton, depends, in a newsprint mill, on 
the type of apparatus installed, the systems 
of distribution used; the facilities provided 
for their upkeep and their proper use. By 
the proper selection and use of these, elec- 
trical maintenance should be highly effi- 
cient and profitable. The requisites for 
maintenance are spares, standardization of 
equipment, shop and office space, tools and 
instruments, and a competent staff. . Pro- 
vided the proper methods are followed, 
records of equipment kept, and perform- 
ances of apparatus checked, results should 


‘include fewer work stoppages, fewer re- 


placements, longer useful life of equipment, 
as well as reduced time on’ repairs and 
overhaul. 

In a general discussion of the subject, 


_ equipment of paper mills, J. L. Fuller, 


Reliance Electric and Engineering Com- 
pany, pointed out the advantage in the 
single main generator systems using a 
booster for each motor for speed control. 
The small boosters have rapid response 2nd 
motors can be cut out individually. H.W. 
Rogers replied that booster generators are 
not used, having been used 25 years ago to 
avoid loss of torque of motors at low speed. 
Any differential device, he said, is inher- 
ently slow, and an electronic device can be 
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made to operate to correct speed more 
immediately. 

Frank Cramer, Carnegie Illinois Steel 
Company, asked what device is used in 
paper mills which corresponds to the 
tensiometer in steel mills. (Any such de- 
vice mechanically sensing the tension of the 
papers presumably would break the paper.) 
The answer was that the speed of paper mill 
motors is governed very closely. For in- 
stance the motor current is held by a de- 
vice in the dry end of the paper machine 
only. Hunting and overshooting of servo 
devices has been eliminated. 

It also was pointed out that electronic 
detection of defects in paper is being inves- 
tigated but that automatic sorting is not so 
far along. Electronic detection of moisture 
in cigarette paper also is being developed. 
It was said that there is a great deal of room 
for improvement in supercalenders and 
finishing room equipment., The electrical 
engineer should lead the way toward this 
_ improvement. 


Improved City Transit Systems; 
Rail Equipment Described 


Five technical program papers made up 
the program of the technical session on land 
transportation, under the chairmanship of 
W. A. Brecht (M’39) of the Pittsburgh 
Section, manager of transportation engi- 


neering, Westinghouse Electric Corpora- . 


tion, East Pittsburgh, Pa. 

Three of the papers had to do with sys- 
tem plans and equipment development for 
rapid-transit subways, while two of the 
papers described modern railway passenger 
car auxiliary equipment required for the 
expanding use of electric power on main 
line railway cars for such purposes as air 
conditioning, fluorescent lighting, air clean- 
ing, and water cooling. 

W. E. P. Duncan described the ‘‘Pro- 
posed Rapid Transit System for Toronto,” 
discussing the plans of that city to expend 
the sum of $55,000,000 on two subway 
rapid-transit lines to relieve surplus traffic 
congestion. The plan calls for subways of 
the latest design and construction, with sta- 
tions arranged wherever possible for a mez- 
zanine floor between the track level and the 
street level for fare collection and passenger 
control facilities. For rolling stock, the 
plan is to utilize an adaptation of modern 
lightweight Presidents’ Conference Com- 
mittee streetcar equipment, arranged for 
train operation. Power for supply for 
trains will be at 600 volts direct current sup- 
plied by 1,250-kw mercury-arc rectifiers set 
from 13.2-kvy 3-phase 25-cycle supply cir- 
cuits. The use of PCC cars for the subway 
system will fit in with the same transit car 
as used for surface lines in Toronto. 

The motors and control equipment de- 
signed for the latest model cars now under 
construction for the New York subway 
system, were described in two papers: 


“The Design of New York Subway Motors é 


for Dynamic Braking,” by B. A. Widell 
(M’26) transportation motor engineering 
department, General Electric Company, 
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Erie, Pa.; and “‘Motor Control for New 
York City Transit System Subway Cars,” by 
L. G. Riley (M45) transportation engi- 
neering, Westinghouse Electric Corpora- 
tion, East Pittsburgh, Pa. This equipment 
is radically different from subway equip- 
ment currently in use. The traction mo- 
tors are entirely spring borne and, in spite 
of being very much lighter in weight, will 
provide for more rapid acceleration and 
quieter operation. The control for these 
motors has been designed especially to give 
fluid acceleration and retardation; the 
braking is chiefly electrical, the motors be- 
ing utilized as generators. 

The latest developments in PCC street 
cars and trolley coaches were discussed by 
W. J. Clardy (M39) transportation appli- 
cation engineer, industry engineering de- 
partment, Westinghouse Electric Corpora- 
tion, East Pittsburgh, Pa. Mr. Clardy 
extolled the superior operating character- 
istics of these vehicles, and emphasized 
their value as man-transportation vehicles 
which “make much more efficient use of 
crowded street space in our busy cities than 
does any other type of public or private 
vehicle.” Wartime experience was cited 
as demonstrating these vehicles to be easier 
and less costly to maintain than other types 
of passenger vehicles. 

“Modern Railway Passenger Car Aux- 
iliary Power Equipment” was described by 
D. R. MacLeod (M’41) and Jack Hause 
(A ’35) both of the transportation division, 
General Electric Company, Erie, Pa. 
With at least two railroads experimenting 
with full-scale electric cooking equipment, 
with the demands of air conditioning and 
refrigeration, 
given to electric blankets for sleeping cars 
and coaches, and other such devices as in- 


dividual roomette refrigerators and electric 


warmers for babies’ milk, electric supply 
equipment for railway cars is becoming a 


major problem. Conventional dining cars 


now are being equipped with generators of 
up to 50-kw output; coaches and sleeping 
cars with generators up to 35-kw output. 
A 20-car train may require as much as 800 


~ horsepower from the locomotive for train 


electric power supply. Electric loads of such 
proportions are causing serious considera- 
tion to be given to the replacement of the 
traditional axle-driven generator by in- 
dividual engine-driven generators on each 
car, or the development of a standardized 
system for supplying train loads from gen- 
erators carried on the locomotives. 


Heating Problems, Furnaces, and 
Industrial Voltages Discussed 


The Montreal technical session on indus- 


trial voltage requirements was under the 
chairmanship of C. C. Whipple (M ’26) 
professor and acting head of electrical engi- 


neering, Polytechnic Institute of Brooklyn, 


N. Y. This was, in effect, a miscellaneous 
section, accommodating the presentation 
of 5 technical program papers, 4 concerned 
with some phase of electric heating, the fifth 
constituting the session-title paper ‘“‘Report 
on Industrial Voltage Requirements,”’ pre- 
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with consideration being 


pared by the subcommittee on industrial 


voltage requirements of the AIEE com- — 


mittee on industrial power applications. 


The work of the subcommittee is a sequel — 
to the work done by the industrial power | 
‘ application committee in the preparation 


and issuance in 1944 of the bulletin on 


‘Electric Power Distribution for Industrial — 


Plants.” The information and opinions 


accumulated in the preparation of this — 


earlier work and in a review of the work of 
the Edison Electric Institute—-National 
Electrical Manufacturers Association joint 


_committees on standards for distribution 
transformers, and on preferred voltage 


ratings for a-c systems and equipment, indi- 
cated the desirability of more study being 
given to the subject of industrial voltage 


equipment users. The AIEE subcom- 
mittee, during the past two years, has de- 


veloped a report and recommendation 


which is now in tentative, final form as 
AIEE paper 47-157 under the afore-men- 
tioned title. The report is divided into six 
parts: 


1. Introduction, which covers the objectives and 
scope of the work, 


2. Work of the committee, which covers the various 
surveys and progress reports. : 


3. Basic principles of industrial voltage diswibobor, 
which covers explanation of terms, effect of voltage 
drop and effects of equipment that result from voltage 
spread, 


4, Recommended voltage spread for industrial power 
applications, which covers results of surveys and 
makes recommendation of voltage spread at tne ee: 
equipment. 


5. Voltage readings and taps fou: industrial power 
transformers, which covers the problem-factor in- 
fluencing the application. of transformers, recom- 
mended voltage ratings and taps for industrial power 
transformers, and agreements with and recommenda- 
Hons to EEI-NEMA. 


6. In conclusion the basic objectives of this sub- 
committee’s work are (a) To show the importance oF 
proper utilization voltage to the satisfactory operation 


requirements from the standpoint of the — 


of industrial electric apparatus; (6) To recommend ~ 


voltage spreads at the terminals of utilization devices 
under normal operating conditions; and, (c) To 
recommend preferred voltage ratings and taps for 
industrial power transformers; and some secondary 
objectives. The scope of the committee’s work was 


limited to those industrial plants which received power — 


at primary voltages (2,200 volts or higher) or which 
generate their own power at these voltages. The 
work was limited to this field in the belief that it 
represents the largest users of electric power. 


In summarizing his digest of the sub- 
committee’s report, D. L. Beeman (M43) 
engineer, industrial power section, indus- 
trial engineering division, General Electric 
Company, Schenectady, N. Y., speaking 
for the committee said “The highlights of 
this report are that utilization-device volt- 
age-spread have been set at 420 to 480 volts 
on systems nominally rated at 460 volts; 
460 volts has been established as the nomi- 
nal system voltage. The transformers for 
supplying these systems will be rated, for 


example, 2,400/480 volts at no load, with — 


two 0.5 per cent taps and 2.5 taps above 
normal, 


the majority of industrial plants to be 


served without requiring primary voltage 
regulators and yet maintain voltage within 


‘the spread desired. The conclusions — are 
similar for other nominal systems such as 
120, 208, 230, and 575 volts.” 


ELECTRICAL ENGINEERING 


These transformers will enable _ 


~ Following a protracted discussion on the 
subject of industrial voltage, W. F. Witzig 


(A’43) research engineer, electrophysics ° 


department, Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa., presented a 
paper “Data on the High-Frequency Sys- 

. tems of Coils,” Mr. Witzig discussed vari- 
ous factors which affect coilresistance. His 
data showed the effects of variation in fre- 

_ quency as well as the effects of variations in 
material being heated, on the effective in- 
sulation of the coil. He determined the fre- 

_ quency resistance of several coils, derived at 
approximate method for the determination 
of the resistance of coils wound with flat 
strap, and also derived a short empirical 
method for determining the resistance of 
coils wound with tubing. 

“Dielectric Heating, the Measurement 
of Loss Under Rising Temperature” was 
discussed by Doctor J. B. Whitehead (F 712, 
Life Member), past president, Edison 
Medalist 1941, professor of electrical engi- 
neering, Johns Hopkins University, Balti- 
more, Md. He described a'new method 
which he has developed for the measure- 
ment of the dielectric properties of an insu- 
lated material progressively as its tempera- 

- ture is being raised by a high frequency 
field, and presented test data showing that 
this method, ‘‘While not in the ‘precision’ 
class, nevertheless, has yielded a very satis- 
factory degree of accuracy.” 

‘Electric Furnace Practice in Canada” 
was described by J. L. Balleny (M47) 
manager of the industrial heating section, 
Canadian General Electric Company Ltd., 
Toronto, Ontario. He pointed out that the 
availability in Canada of an abundance of 
low-cost hydroelectric power has encour- 
aged the use of electric energy for metallur- 
gical operations there, particularly opera- 


tions in which large amounts of power are — 


consumed. “In fact,’ he said, “‘today. 
other types of fuel are being replaced by 
electric heat where economy of operation 
is a major factor.” He told of an electric 
annealing furnace capable of handling 32- 
inch steel strip at feeds ranging from 60 to 


400 feet per minute, thicknesses ranging | 


‘from 0.008 to 0.025 inch; total connected 
~ load 1,680 kw in the heating units. He 
added that “installations of electric fur- 
naces in the aluminum industry in Canada 
exceed 30,000 kw. . .. various types of elec- 
tric resistance furnaces are utilized in melt- 
ing, holding, preheating, annealing, and 
heat treating aluminum and its alloys.” 
Other installations described include in- 
duction heating equipment for forging and 
- hardening, continuous regulation of elec- 
tric melting furnaces, and alloy steel melt- 
ing in electric arc furnaces. 
“High-Frequency Heating in the Radio 


Spectrum” was discussed by W. C. Rudd. 


(A°34) chief engineer, Induction Heating 


Corporation, New York, N. Y. With | 


particular reference to the causes and the 
prevention of radio interference, he con- 
sidered induction and dielectric heating, as 
well as dielectric heating for medical pur- 
poses. Mr. Rudd reviewed in some detail 
the studies that have been made and the 
actions that have been taken by the AIEE 
- subcommittee on electronic heating in 
working with the Federal Communica- 
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tions Commission in an effort to guide 
the development of governing rules and 
regulations on allowable 
equipment inspection and _ registration 
procedure, and other related matiers 
in such a way as to provide for desirable 
controls without imposing unbearable re- 
strictions upon the manufacturers and users 
of high-frequency heating equipment. He 
reported that on May 17, 1945, the FCC 
announced the following frequency alloca- 
tion for industrial, medical, and scientific 
equipment. Item I, 13.66 megacycles. 
plus or minus 0.05 per cent. Item II 
27.32 megacycles, plus or minus 0.5 per 
cent. Item III, 40.98 megacycles, plus or 
minus 0.05 per cent. 

Among other things, the committee sub- 


frequencies, 


sequently recommended that consideration 
be given to the assignment of two addi- 
tional frequency channels below 13.66 
megacycles per second, and also at 500, 
1,000, 3,000, 6,000, and 9,000 megacycles 
per second for further work. Subsequently 


* the FCC announced the allocation of a fre- 


quency channel at 2,450 megacycles per 
second and the widening of the 27.32- 
megacycle channel through a band ridge of 
320 ke per second, making it possible to use 
reasonably simple equipment for dielectric 
heating at that frequency, and still maintain 
the desired frequency stability. Quite re- 


cently, the FCC issued a notice proposing 


additional frequency allocation at 6,915, 
5,850 10,600 and 18,000 megacycles per 
second ; 


Power Transmission and Distribution 


Featured at Two Sessions 


R. J. Wiseman (F’27) chief engineer 


' The Okonite Company, Passaic, N. J., pre- 


sided over the technical session on power 
transmission and distribution which was 
held on Wednesday, June 11. Four tech- 
nical papers were presented at this session. 


ELECTRONIC STABILIZER 


. A new approach to an old problem—the 
extension of electric power transmission— 
was suggested by the paper ‘Electronic 
Stabilizer for Power Transmission” by E. 


'F. W. Alexanderson (F’20) consulting 


engineer, General Electric Company, Sche- 
nectady, N. Y., and David C. Prince 
(F ?26), vice-president in charge, general 
engineering laboratory, General Electric 
Company, Schenectady, N. Y. Limitations 
of conventional synchronous power trans- 
mission are well known. Voltage regula- 
tion of an alternator historically has de- 
pended upon variation of the field current, 
and high speed regulators have been de- 
veloped in order to improve synchronous 
stability. The method described by Alex- 
anderson and Prince embodies a voltage 
control brought about by varying the out- 
put current. A reactive load is connected 
to the generator terminals. This load is 
varied electronically in such a manner as to 
maintain the desired voltage and line cur- 
rent. The authors do not presume to 
make economic or technical comparisons 
with other known methods of extending a-c 
transmission. They merely point out that 
when we add the electronic stabilizer to 
these other methods, specifically, inter- 
mediate synchronous condenser stations and 
series capacitors, we have three methods 
which all differ in principle but, neverthe- 
less, may be used in combination. 


BREAKDOWN VOLTAGE 


“The Probable Breakdown Voltage of 
Paper Dielectric Capacitors,” Hamilton 
Brooks (M46) design engineer, Westing- 
house Electric Corporation, East Pitts- 
burgh, Pa. In his discussion Mr. Brooks 
pointed out that one of the more important 
defects in thin paper installation is conduct- 
ing particles. It commonly has been as- 
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sumed that factory test failures and many 
service failures are the result simply of the 
alignment of conducting particles in two or 
more sheets of the paper. A simple mathe- 
matical analysis, however, shows that the 
frequency of short circuits on test and the 
decreasing dielectric strength with decreas- 
ing insulation thickness and increasing area 
cannot be accounted for satisfactorily by an 
alignment theory. Another way that vari- 
ations in dielectric strength and occasional 
short circuits may be explained is through 
the chance reorientation of large conduct- 
ing particles. Mr. Brooks maintains that, 
if it is assumed that such reorientation takes 
place so that particles extend into and 
through adjacent sheets, and if the proper 


' laws of chance are applied, the dielectric 


strength of capacitors ceases to be an erratic 
and unpredictable quantity. Further- 
more, a basis is established whereby field 


‘performance can be anticipated assuming, 


of course,-that the capacitors are normal in 
other respects. ~ 


METERING 


In his paper, “Metering With Trans- 
former-Loss Compensators,’ George B. 
Schleicher (M ’34) technical assistant 
meter division, transmission and distribu- 
tion department, Philadelphia Electric 
Company, Philadelphia, Pa., summed up 
the results of his experience with compen- 
sating meters since 1932, and with the more 
recent application of transformer-loss com- 
pensators. He directed his remarks to 
electric utility executives and engineers 
considering the possible advantages of the 
method for their systems, to guide them in 
co-ordinating the application of trans- 
former-loss compensators with metering 
practice. 

The application of transformer-loss com- 
pensators to metering on the low-voltage 
side, as compared with metering on the high- 
voltage side, is advantageous when the 
metering cost is appreciably lower than for 
metering on the high-voltage side; for ex- 
posed locations on the system, where high- 
voltage instrument transformer equipment 
may be expected to be troublesome because 
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of lightning or other disturbances;' when 
the limited available space makes the instal- 
lation of high-voltage metering equipment 
difficult, hence more expensive; and when 
a customer with a rate for low-voltage sery- 
ice is changed to a high-voltage service 


rate. Generally speaking, metering on the 


_ high-voltage side is preferred when multiple 
compensator installations are nécessary in 
place of one metering equipment on the 
high-voltage side, where a part of the load 
is used or distributed at the supply voltage 
(high-voltage metering is necessary in this 
instance), and where the cost of high-volt- 


age metering is lower than a compensator 


installation. — ; : 


GALLOPING CONDUCTORS 


“Galloping Conductors and a Method 
for Studying Them,” E. L. Tornquist 
(M ?42) engineer of tests, and C. Becker, 
both of the Public Service Company of 
Northern Illinois, Chicago. In the opera- 
tion of an overhead electrical transmission 

_ and distribution system, galloping of con- 
ductors often results in considerable dam- 
age to the line and overhead structures. 
Because of its seriousness, this problem has 
prompted much study and research by the 
industry in the hope of finding a practical 
solution. The galloping effect is produced 
under a variety of conditions, however, all 
forms may be found to be susceptible to 
alleviation by the same means. An experi- 


mental line has been constructed which will 


gallop typically and vigorously in ordinary 
winds of seven to ten miles per hour and 


higher velocity. It is the opinion of the 


authors, based on their various observa- 
tions, that the oscillations produced in an 
experimental line of that type closely simu- 
late natural galloping and can be used for 
the study of remedial measures, even 
though natural galloping sometimes may be 
caused by aerodynamic mechanisms dif- 
ferent from that which is active in the case 
of the half-round section. Tornquist and 


Becker expressed the belief that though the - 


practical solution of the galloping problem 
is not yet in sight, and probably a large 
amount of work remains to be done, the 
hope of finding an answer should be suffi- 
cient to justify further work and to encour- 
age others to study the problem. 


SECOND SESSION 


More than 175 persons attended the 
June 12 session on power transmission and 
distribution which was under the chairman- 
ship of I. W. Gross (F °45) electrical re- 
search engineer, American Gas and Elec- 
tric Corporation, New York, N. Y. Vari- 


ous aspects of lightning and its relationship 


with power transmission was the subject 
of three of the four papers presented at this 
session. 


WOOD POLE LINE INSULATION 


Among the conclusions drawn by P. L. 
Bellaschi (F 40) development engineer 
for Westinghouse Electric Corporation, 
Sharon, Pa., in his paper “Lightning and 
60-Cycle Power Tests on Wood Pole Line 
Insulation,” are that the three predominant 
factors determining the impulse strength of 
wood are the length of wood, the duration 
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of the impulse, and the moisture content in 
the wood;, that the extent of shattering of 
wood poles and crossarms from lightning is 
limited; and that wood possesses distinct 


power quenching characteristics which, in a. 


measure, now are being utilized with intent 
by some operators. Mr. Bellaschi re- 


ported that since the development of a 


lightning stroke generator in 1935, nearly 
100 distribution wood poles have been 
tested by his company. — These tests, which 
were made on western red cedar, chestnut, 
and pine wood poles, indicated that less 
than a dozen poles in 100 miles of line are 
likely to suffer damage to any great extent. 
These laboratory lightning tests further 
indicated that wood poles of high moisture 
content shatter with greater ease than dry 
poles, but that the probability of the wood 
catching fire is remote, unless the wood is 
very dry and the stroke severe. 


TVA TRANSMISSION LINE 


The paper, “Performance of Tennessee 
Valley Authority 161-Kv and 115-Ky Trans- 
mission Lines,” K. E. Hapgood (F °44) 
chief, power engineering and design divi- 
sion, and C. T. Almon, Jr., (M45) chief, 
power system operations division, both of 
the Tennessee Valley Authority, Chatta- 
nooga, Tenn., described the design fea- 
tures of 115- and 161-kv lines from a light- 


' ning point of view. All the 161-kv and 


115-kv lines constructed by the TVA are 
designed on the principle of the direct 
stroke theory. Multiple ground wires are 
used for shielding; counterpoises and 
ground wires for reducing ground resist- 
ance. Separately supported ground wires 
on separate structures are used in some in- 
stances. Data reported by the paper show 


_ that a definite decrease in lighting outages 


is obtained by the use of counterpoise, The 
record of the 161-kv line is better than the 
115-kv line when considering lightning per- 
formance. The qualities of a line as re- 
lated to design and operation must be con- 
sidered on the basis of the individual line, 
location, and function. From observation 
of the operating record of steel tower trans- 
mission lines which have average ground 
resistance at 50 ohms or less, the authors 
believe that there is little to be gained by 
installing counterpoise on such lines. 


LIGHTNING INVESTIGATION ON A. 25-KV 
; SYSTEM 


“Lightning Investigation on the 25-Kyv 


System of the West Penn Power Company,” 


William C. Bowen (M ?30) assistant elec- 


trical engineer, West Penn Power Com- 


pany, Pittsburgh, Pa.; Edward Beck 
(M.’35) section engineer, switchgear engi- 
neering department, Westinghouse Elec- 
tric Corporation, East Pittsburgh, Pa. 
This paper reported an investigation of the 
discharge current in lightning arresters of 
certain 25-kv substation. The investiga- 
tion, sponsored by the West -Penn Power 
Company with the co-operation of the 
Westinghouse Electric Corporation, ran 
continuously from 1939 to the end of 1945, 
The investigation ‘included practices in 
applying arresters on both new and old, 
equipment. Many of the lightning arres- 
ter impulse currents measured were of a 
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_exposed had higher failure rates. On the 


duced voltage rating arresters in specia 


_ Although this report completes the work of 


y ; % . a 
character which indicated that voltages in 
_ excess of equipment strength would have 


existed if no lightning arresters had been’ 
used. Arresters with ratings lower than 
the system voltages to which they might be 


other hand, economics justify the use of re- 


cases to provide maximum protection to 


old equipment, thereby reducing the risk 


of interrupting the service to important 


eee. ee eee 
loads at the risk of an occasional arrester 


failure. \ 


LONG DISTANCE TRANSMISSION ne 
“Economics of Long Distance A-C | 
Power Transmission,” S. B. Crary (F 45) ; 
engineer, analytical division, central sta-_ 


tion engineering division; 


I. B. Johnson — 


(M ’45) assistant engineer, aeronautics and f 
marine division, both of the General Elec- 3 
tric Company, Schenectady, N. Y. Based © 
on assumption made by the authors, eco- — 
nomics of high voltage transmission showed | 
a minimum cost of energy transmitted at aig 
medium voltage in the general order of © 
360 kv with the cost increasing. Discus- _ 


sion brought out the fact that the trans-_ 
United States were presented. 


Protective Devices < yt 
Subject of Friday’s Session — 


NS) Dineal (M ’41) switchgear and con- 


« 


trol engineering department, Westinghouse _ 
' Electric Corporation} East Pittsburgh, P2.78 


presided over the technical session on pro- 


'_tective devices which was held on Friday 


ae pa | 


j 
mission line as a means of transportation — 
of energy has gas and oil as competitors, and — 

data on these costs in various parts of the — 


r. 


afternoon, June 13. The five Papers pre- — 
sented at this ‘session covered vari oe 
phases of protective devices from relay pro-. _ 
tection of power transformers to perform- — 


ance criteria of d-c interrupters. ; 
S i 


- RELAY PROTECTION’ 


M 
~ 


The AIEE relay subcommittee, under” 
the chairmanship of W. R. Brownlee — 
(M.’38) investigation division, Common- 


_ wealth and Southern Corporation, Jack- 


son, Mich., presented a report on “Relay 
Protection of Power T ransformers.”? The 
report concluded an investiation covering 


a period of three years. The committee 


reviewed experience with over 56,000,000 
kva of power transformers in order to de- 
velop criteria of adequacy of protection. 


the group, the subcommittee anticipates — 
further developments, both in the design of 


relay protective devices and in application 


methods to obtain the objectives discussed 
in the report. The subcommittee cur- 
rently is engaged in pursuing a number of 
other subjects including new working 
groups appointed this year on electronic 
relay applications, insulation levels of con- 


trol circuits, sensitive ground protection, — 


and transmission line protection, ; 
In discussing the report, E. E. George 

(F’36) Ebasco Services Inc., and F. L, 

Lawton (M’36) Aluminum Company of 
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. 


sealed chamber, 


Canada, stressed the need for gas pressure 
responsive relays in obtaining complete 
transformer protection. E. L. Harder 
(M’41) Westinghouse Electric Corporation, 
pointed out that a complete line of de- 
marcation exists between thermal pro- 


tection and electric relay protection. 


SELECTIVE TRIPPING 


In presenting his paper, ‘Selective Trip- 


| ping of Low Voltage Air Circuit Breakers,” 
William Deans 


(F’30) chief engi- 
neer, I- T-E Circuit Breaker Company, 
Philadelphia, Pa., advocated selective or 
sequential tripping of low-voltage air cir- 
cuit breakers through a special direct-acting 
series tripping device on the circuit breaker, 
which provides long time delay on over- 
current and very short time delay on fault 
current. The several circuit breakers in 
series are set so they will respond to over- 
current and to force currents in proper 
sequence. The mechanism proposed by 
Mr. Deans for obtaining selective tripping 


_ of the breaker consists of two time delay 


devices, one for short time and one for long 
time delay, to control the operating time of 
a common tripping magnet. 


SWITCHGEAR 


R. G. Lockett (M ’37) application engi- 
neer and J. D. Wood (M’27) electrical 


_ engineer, both of I-T-E Circuit Breaker 


Company, Philadelphia, Pa., in their 
paper “A Development in 5,000-Volt 
Metal-clad Switchgear,’ described the 
application of 50 megavolt-ampere and 
100\megavolt-ampere 5,000-volt magnetic 
blowout-type air circuit breakers in draw- 
out-type switch gear. The authors claim 
economical use of materials, reduction in 
Space, improvement in circuit interruption, 
and improvement in insulation levels. 


IMPROVED TRIPPING DEVICE 


‘In a paper entitled “An Improved 
Overcurrent Tripping Device for Low- 
Voltage Circuit Breakers,” H. L. Rawlins 
(M41) manager, protective devices engi- 
neering department, and Jerome Sandin 
(M46) electrical engineer, both of West- 
inghouse Electric Corporation, East Pitts- 
burgh, Pa., Mr. Rawlins described a trip- 
ping unit in which the timing characteris- 
tics are obtained by the positive displace- 
ment of a silicone fluid in a hermetically 
The reliability of the 
sealed timing element is claimed to be un- 
affected by temperature changes or atmos- 
pheric conditions. Instantaneous tripping 
on fault currents is accomplished irrespec- 
tive of any action within the sealed timing 


element. On currents above the prescribed 


value, the instantaneous armature is picked 
up by the flux and lifts the sealed timing ele- 
ment to trip the breaker. Selective trip- 
ping is obtained by use of tripping elements 
selected to respond in different times to a 
value of tripping force. 


' D-C INTERRUPTERS 


In presenting the paper entitled “Per- 
formance Criteria of D-C Interrupters,” 
E.j,W. Boehne (F’43) assistant professor, 
electrical engineering department, Massa- 
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chusetts Institute of Technology, Cam- 


bridge; M. J. Jang (A’44) switchgear di- 
vision, General Electric Company, Phila- 
delphia, Pa.; Mr. Jang said that the d-c 
interrupters available today were developed 
by well-proved empirical methods. The 
authors of this paper claim to have devel- 
oped a simple straightforward analytical 
treatment, which, when used in conjunction 
with present empirical science, should en- 
hance the progress and understanding of the 
performance of interrupters during the 
period of their development, and lead to a 
more accurate formulation of the rules re- 
lating to their proper application. 


Carrier Current 
on Power Systems 


Taking the place of Philip Sporn (F ’30) 
of the American Gas and Electric Service 
Corporation, New York, N. Y., who could 
not attend the technical session on power 
systems application of carrier current at the 
summer general meeting in Montreal, was 
A. S. Runciman (M’35) of the Shawinigan 
Water and Power Company, Montreal, 
Quebec, Canada. Mr. Runciman men- 
tioned that the feature which did not come 
out during the meeting was actual opera- 
tion of single-side-band equipment. He 
felt that there must be enough interest in 
this new principle to warrant a paper on the 


first operating installation of this type. 
A new method of single-side-band gener- ' 


ation, working on the frequency-addition 
principle is described in ‘“‘A New Single- 
Side-Band Carrier System for Power Line,” 
by B. E. Lenehan (A ’24) of Westinghouse 


Electric Corporation, Newark, N. J. The 


present range of frequencies in general use 
is from 50 to 150 kc, although some use has 
been made of frequencies from 40 to 300 ke. 
Extending the band of frequencies may not 
be the satisfactory solution in all cases, and 
in some locations, widening the band may 
be practical, but a better solution is be- 
lieved to be the use of the single-side-band 
system. This system requires about half 
the frequency range per channel required 
by other systems. Equipment to be used on 
power lines must be continuously adjustable 
in frequency which is the basis on which the 
system was developed. 


TVA COMMUNICATIONS 


Explanation of the enormous size of the 
Tennessee Valley Authority communica- 
tions systems and its independence of the 
power system was described in ‘““TVA Co- 
ordinated Communications System,” by 
T. DeWitt Talmage (M ’40) of the Tennes- 


see Valley Authority, Chattanooga, Tenn. 


The communications and control systems 
outlined in the paper were developed dur- 
ing the past 12 years, and each constituent 
part thereof was tested thoroughly for 


practicability. Reliability of communica-) 


tion is secured on the system by different 
types of facilities over different geographi- 
cal paths. Direct communications circuits 
between key points furnish fast telephone 
service to important locations. That the 
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types of standardized systems described 
meet basic requirements is attested by suc- 
cessful everyday operation, one example of 
which was the satisfactory handling of tele- 
phone calls at the rate of 2,5000,000 mes- 
sages a year. 

Some of the more common problems that 
arise in establishing a reliable carrier chan- 
nel on a power line were described in 
“Operation of Power Line Carrier Chan- 
nels,” by H. W. Lensner (A’43) of the 
Westinghouse Electric Corporation, New- 
ark, N. J. Field tests to determine a satis- 
factory operating frequency are often neces- 
sary, particularly on complex power sys- 
tems with parallel paths for the carrier 
energy and short taps on the line which may 
give serious reflection losses. As power 
engineers become better acquainted with 
the behavior of carrier frequencies on their 
power systems, they will find that they can 
apply advantageously carriers to more and 
more of their lines with confidence in its 
ultimate performance. 


Conversion Problems Compared 
for Electrochemical Industries 


A conference covering the electrochemi- 


cal conversion equipment used in the 


manufacture of zinc, magnesium, and 
chlorine, was attended by about 100 repre- 


sentatives of manufacturers and users of. 


such conversion equipment. Arranged by 


x 


the committee on electrochemistry and — 


_ electrometallurgy, the conference was held 


June 12 during the summer general meet- 
ing, and T. R. Rhea (A’41) chairman of 
the committee presided. 

The papers were well integrated and pro- 
fusely illustrated by slides and tended to 
illustrate common practices and problems 
encountered in the electric equipment for 
these three industries. 

Mainly, the papers orks the ca- 
pacities, layout, control, and operation of 
huge installations of mercury-arc rectifiers 
and rotary converters in this type of indus- 
try, taking 12 to 14 billion kilowatt-hours 
per year. This is the greatest kilowatt de- 
mand of any industry and is notable for its 
steady 24-hour nonpeaked load. 

It, therefore, was considered fitting that 


the AIEE take recognition of the practices 


and advances in these important industries. 


ZING 


“Electrolytic Zinc at Anaconda’ was 
presented by R. J. Kennard (A ’21) of the 
Anaconda Copper Mining Company, 
Great Falls, Mont. Prior to the first world 
war there was a pilot plant for the electro- 
lytic production of zinc which led to the 
larger plant at Great Falls and a smaller 
plant at Anaconda. 

Originally there was some discussion 
about the selection of 250 or 550 volts in 
the tank circuit. Ultimately, 550 volts was 
used with the mid-point of the tank circuit 
grounded. Actually, at first this was a 
menace because of the very low resistance in 
the grounded lag. The choice of 550 volts 
was considered fortunate later, however, 
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when rectifiers and rotary converters were 
operated in parallel. 

Static rectifier equipment (mercury arc) 
has worked out very well in parallel with 
rotary converters, incurring almost no 
trouble with arc-backs as was anticipated. 

Considerable discussion took place be- 
tween the author and representatives of the 
Dow Chemical Company and the Alumi- 
num Company of America on the question 
of getting the rotary converter in service 
after shutdown. With zinc tanks, there is 
a considerable back electromotive force at 
all times. The Dow Chemical Company 
always drops the voltage of the rectifier be- 
low line voltage with a booster and then 
brings it up with the rotary converter. This 
is done to avoid trouble in interconnections 
involving turbogenerators. When the load 
is suddenly applied or dumped, governors 
and so forth, may not react properly. The 
Canadian practice is actually to shut off 
the load and re-energize when ready. 


MAGNESIUM 


Problems presented by the expansion of 
the magnesium industry for war require- 
ments—as much as 500 per cent for some 
plants—were discussed by F. S. Glazal 

-(M’46) Dow Chemical Company, Free- 


Modulation Featured 


port, Tex., in “Conversion Equipment in 
the Magnesium Industry.” 
One of the unsolved difficulties of the 


electrolytic production industry is the 


accurate metering of direct current. The 
Land N “null” method is satisfactory, but 
meters accurate enough for it cannot be 
had. D-c output usually is measured with 
graphic instruments. Also in the L and V 
method, capacitance effects must be elimi- 
nated to avoid meter errors. 


CHLORINE 


“Conversion Equipment in the Chlorine 
Industry,” was described by D. O. Hub- 
bard, of the Hooker Electrochemical Com- 
pany. The production of chlorine during 


the war was considered third in impor- 


tance, the order being: aluminum first, 
magnesium second, and chlorine third. 
The cost of electricity in the chlorine indus- 
try is about one fourth the total and, there- 
fore, economy is an important item. 

Chlorine production is the only one of the 
electrochemical products for which produc- 
tion has increased since the end of the war. 
The problem of corrosion in the atmosphere 
around the chlorine plant is a considerable 
one. In most chlorine installments, the cell 
circuits are not grounded. 


at Communications Session 


_H.R. Turner (F 44) associate professor 


af electrical. engineering, Yale University, — 


New Haven, Conn., officiated at a tech- 
nical session on modulation on June 11 at 
Montreal. One of the features of the ses- 


sion was a demonstration of various modu- | 


lation methods by S. M. Findlay (A ’40) of 
RCA-Victor of Canada, Montreal, Quebec. 

Certain concepts intended to facilitate 
the understanding of the various types of 
modulation were presented in the paper, 
“Modulation in Communications,” by 
F. A. Cowan (F 45) of the American Tele- 
phone and Telegraph Company, New 
York, N. Y. Amplitude and frequency 
modulation including phase and time 
‘modulation systems are the major classifi- 
cations. A comparison of modulation sys- 
tems for determination of the desirable 
type of modulation or transmission systems 
was included in the discussion. Many 
interrelated factors which vary widely with 
the condition of application are: length of 
system, relative availability of frequency 
space, variation of cost of transmission sys- 
tem with frequency band widths, type of 
signals, ratio of minimum required fre- 
quency band to that practically necessary, 
desired fidelity of performance, and the 
nature of transmitting medium. Qualifi- 
cations which are necessary to accompany 
even these simple generalizations are an in- 
dication of the difficulty to determine the 
appropriate form of modulation for a given 
set of conditions. 


PULSE MODULATION 


“Distortion and Band Width Character- 
istics of Pulse Modulation,” by H. L. 
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Krauss (A 42) and P. F. Ordung’:(A’45) 
both of Yale University, New Haven, 
Conn., presented a mathematical method 
for an exact solution for the spectra of vari- 
ous types of modulated pulse waves. The 
results are used to indicate relation between 
parameters such as pulse length, average 


repetition rate, and maximum allowable 
time of phase shift of the pulse with respect 


to their effect on distortion and band width. 


An 8-channel transmission system em- 


ploying pulse code modulation is described 
in “Pulse Code Modulation,” by H. S. 
Black (F ’41) and J. O. Edson, both of Bell 
Telephone Laboratories, Inc., New York, 
N. Y. The transmission system described 
was developed in portable fotm for field 
operation. In carrying out this new type 
of modulation, the speech wave applied to 
each. channel is, in effect, transmitted 
sample by sample, and each sample is repre- 
sented by a multiunit code employing on- 
or-off pulses. According to the authors 
pulse code modulation appears to have 


exceptional possibilities from the stand- — 


point of freedom from interference espe- 
cially when applied to systems having many 
repeaters in tandem, but its full signifi- 
cance in connection with future radio and 
wire transmission may take some time to 
reveal. 

Analysis of the distortion and cross talk 


arising in a pulse count modulation system — 


was described in “Distortion in a Pulse 
Modulation System,” by A. G. Clavier, 


_ P.F. Panter, and D. D. Grieg (A ’39) all = 


Federal Telephone and Radio Labora- 
tories, New York, N. Y. The methods of 
transmitting intelligence by means of short 
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_ meeting. 


matically retiming and retransmitting tele- _ 


7 
\ 


fi : i 


bursts of pulses of energy have shown in- 
oreadine ge eee wg mee y 


Disdlatorth was limited to ‘thie so eal ed 
video or d-c pulses without regard to the 
specific method of radio-frequency trans 
mission. The method of the Fourier trans- 
form was introduced in order to cope with 
the more formidable problems of analysis — 
of pulse code modulation applied to a large” 
number of modulating signals. Results of — 
the commutation indicate that accepted — 
standards of telephone transmission over — 
wire and radio commercial systems can be ~ 
obtained with a relatively small number of 
levels. 


COMMUNICATIONS SESSION “s 
The communications session on June 12% ; 
1947, at Montreal, ranged from the eldest 
form of electrical communication to the — 
newest—from telegraph to television. — 
There was a lively discussion which — 
touched upon the relative merits of fre- — 
quency modulation and amplitude modula- _ 
tion for telegraph and the need for regener- . 
ativerepeaters. In the discussion following 
the talk on radio interference in Canada, 
potential producers of radio interference — 
testified to the success of that approach > 
to the problem. J. J. Pilliod (F’34) — 
American Telephone and Telegraph Com- 
pany, New York, N. Y. presided at the © 


_A few ariinnenente devised for antes 


typewriter signals as originally designed 
for use by the Armed Forces were described _ 
in “An Electronic Regenerative Repeater 
for Teletypewriter Signals,” presented by 
R. B. Hearn, Bell Telephone Laboratories, 

Inc., New York, N. Y. The electronic 
regenerative repeater correctly interprets 
the distorted pulses received and retimes | 
them so that the signals retransmitted are ~ 
timed substantially perfectly. The 7TG-29 


' repeater was designed for portable use on 
_ whatever type of power supply was avail- 


able. Thus the size and weight of the unit 
was greater than is necessary for central — 
office use. In spite of the satisfactory per- 
formance of the unit it was never put into 
production because mechanically regenera- 
tive repeaters were already available. — 
There are several advantages which will be 
gained by the use of the electronic device. 
which are: freedom from mechanical 
maintenance, freedom from lubrication 
difficulties, ability to operate at lower tem- 
peratures than is practical with mechanical 
units, stability of operation over Jong — 
periods at high speed, and easy adjustment 
for different operating speeds or codes. 


heh nd 


FM TELEGRAPH TERMINAL 


In “A Frequency Modulation Telegraph 
Terminal Without Relays,” by F. H. 
Cusack and A, E. Michon (M47) both of 
The Western Union Telegraph Company, 
New York, N. Y., the circuits employed _ 
were desenbed and application informa- 
tion was given. Development of this new 
carrier telegraph channel terminal has pro- 
vided an epagaed ype of eae 
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which already is finding widespread appli- 
cation in the Western Union system and is 
__ expected to appeal to many other users. A 
high grade of transmission efficiency has 
been achieved by taking full advantage of 
the superior performance obtainable 
through the use of frequency modulation. 
Operation of d-c leg circuits electronically 
was included in the development. Equip- 
ment complexity was minimized, operating 
maintenance procedure was Srepiided! and 
savings in space were.affected by concen- 
trating supervisory functions in a central 
location and by reducing types of leg opera- 
tion. 
“The Application of Heterodyne Modula- 
tion to Wide-Band Frequency-Modulated 
_ Television Relays,’ by W. P. Booth- 
royd, Philco Corporation, Philadelphia, 
Pa., described the heterodyne method of 
remodulation to meet the requirements 
that a television relay system be capable of 
handling, with excellent fidelity, the’ signal 
frequency range from 30 cycles to 5 mega- 
cycles, and that the signal-to-noise ratio, 
after multiple relaying, be superior to com- 
mercial television broadcast standards. 
The first terminal equipment of the design 
described has been operating for field tests 
over a period of months without adjustment 
since the initial installation.. Only two 
controls are intended for the operator’s use 
which are the power switch and the input 
level (gain) control so that normal devia- 
tion may be obtained with a plus or minus 
25 per cent video signal input level ticline. 
This performance has satisfied those con- 
nected with this work with the feasibility 
of heterodyne remodulation for radio relay 

systems in general and of this particular 
wide band television relay. 


INTERFERENCE SUPPRESSION 


- Methods of measurement and tolerable 
' limits of interference from various electric 
sources were dealt with in the. paper, 
“Radio Interference Suppression in Can- 
ada,” by H. O. Merriman, Canadian De- 
partment of Transport, Ottawa, Ontario, 
Canada. 
lation is low and it is not economically 
feasible to establish the number of broad- 
cast stations which would be required to 
provide a high field strength for all poten- 
tial listeners. However, the level of natural 
static due to atmospheric disturbances is 
relatively low, and man-made interference 
is of great importance, therefore definite 


action to control such interference is im- ° 


perative. The various types of interference 
dealt with were that from street railways, 
power lines, motor vehicles, appliances, 
radio frequency generators (industrial and 
medical), and communications systems. 
The Canadian Standards Association is 
preparing a series of specifications estab- 
lishing methods of measurement and toler- 
able limits of radio interference, and the 


- American Standards Association is dealing 


with many phases of measurement and 
control. Although the commercial user of 
radio communications is well aware of the 
limitations of his equipment and the im- 
- possibility of affording full protection to the 
weakest signals, much remains to be done 
in educating the user of home receivers. 
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In Canada the density of popu- | 


The average broadcast listener and tele- 
vision fan does not realize yet how much 
his enjoyment is dependent on the proper 
installation of equipment, suited to his 


particular location and needs, and fed by — 


a skillfully erected antenna. 

The last paper, “The Telephone Sys- 
tem in Canada,” by J. L. Clarke (M ’30) 
of Bell Telephone Company of Canada, 
Ltd., Montreal, Quebec, was of the con- 
ference type. It contained a brief descrip- 
tion of Canada’s telephone system. With a 


' population distributed rather thinly over a 


vast area, there are special problems in pro- 
viding telephone service. These have been 
solved to create an outstanding telephone 
system. 


Servomechanisms Sesnon Covers 
Wide Range of Subjects 


About 45 relatively younger members 
attended the servomechanisms session 
Wednesday afternoon, June 11,1947. The 
sesson showed a wide range of servo- 
mechanism subjects, with emphasis on sys- 
tems thinking integrating the fields of 
power, machinery, electronics, measure- 
ments, mathematics, hydraulics, and me- 
chanical engineering. Chairman Gordon 
S. Brown (A ’33) presided at the session. 


ELECTRICAL ANALOGY 


One of the two theoretical papers on the 


subject was ‘‘Solution of the General Volt- 


‘age Regulator Problem by Electrical Anal- 


ogy,” E. L. Harder (M’41), Westinghouse 
Electric Corporation, East Pittsburgh, Pa. 
The major portion of the paper was ab- 
stracted from a thesis, having the same title, 
by E. L. Harder, submitted to the Univer- 
sity of Pittsburgh in partial fulfillment of 
the requirements for the degree of doctor of 
philosophy, June 1946. The paper re- 
viewed the problem of the transient per- 
formance of a generator voltage regulating 


' system, following a voltage disturbance or 


a sudden addition of load. The general 
quantitative solution to this problem was 
given, having been obtained by means of 
the servo-analyzer, an analogue type of 
computer for analyzing regulating systems. 
The paper reviewed the problem, described 


the servo-analyzer method of solution, and 
gave the general solution with interpreta- 
- tions. 


The other theoretical paper was “The 
Analysis and an Optimum Synthesis of 
Linear Servomechanisms,” Donald Herr 
(M ?47) and Irving Gerst, both of Control 
Instrument Company, Inc., Brooklyn, 
N. Y. The concepts of minimum band- 
width and non-minimum bandwidth servo- 
mechanisms were introduced. Only mini- 
mum bandwidth servomechanisms were 
dealt with in the paper. A systemized 
approach to the synthesis of such servo- 
mechanisms was outlined and the method 
applied and detailed results obtained for 
one practical class of such servomechanisms. 
An engineering criterion of servomechanism 
stability was discussed. 

Both of these theoretical papers, of spe- 
cial interest to designers and academic 
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people, provoked a lively discussion cover- 
ing an interest in a wide number of engi- 
neering problems. 


POSITIONING SYSTEMS 


One of the two applications papers (both 
of which were conference papers) was 
**High-Accuracy Electrical Positioning Sys- 
tems for Industrial Use,’ by D. E. Garr | 
(M45), General Electric Company, which 
cited applications of servomechanisms, 
and the form of components commonly 
used in industry. The paper described a 
positioning system which, accurately, 
rapidly, and with suitable power amplifica- 
tion, will position a power mechanism in 
accordance with information from a remote 
station. The system discussed was an all- 
electric one, which made use of selsyns, 
vacuum tubes, an amplidyne, and a d-c 
motor. 


RECORDERS 


The other applications paper was “‘Self- 
Balancing Recorders as Servomechanisms,” 
A. J. Williams, Jr. (M’42), chief of the 
electrical division of the research depart- 
ment of Leeds and Northrup Company. 
This paper pointed out that self-balancing 
recorders, though generally not servo- 
mechanisms, do embody problems such as 
damping and filtering which are very simi- 
lar to some of the problems encountered in 
the design and operation of servomecha- 
nisms. A few recorders were described as to 
operation and application with emphasis 
on the attack of these common problems. 
These two papers also had a good discus- 
sion from the floor. 


Three Devices Described at Instru- 
ments and Measurements Session 


At the technical sessions on instruments 
and measurements on June 12, 1947, 
Joseph Zamsky (A’43), Allis-Chalmers 
Manufacturing Company, presented a 
paper on “Quantitative Determination of 
Magnetic Properties by Use of Cathode- 
Ray Oscilloscope” in which he described a 
new embodiment of an old principle for 
magnetic measurements, The device 
avoids errors and uncertainties resulting 
from air gaps and corner effects inherent in 
previous methods of core-loss measurement. 
The question of the extent to which eddy- 
current losses are included was raised by 
Mr. Richter, and numerous questions from 
other members brought out interesting 
points regarding the accuracy and signifi- 
cance of the results. 


ELECTRODYNAMIC APPLICATIONS 


N. P. Millar presented a paper on “‘Ap- 
plications of the Electrodynamic Instru- 
ment Mechanism,” by A. J. Corson (M ’43) 
and N. P. Millar (A ’44), both of General 
Electric Company. This paper described 
methods for utilizing the inductive char- 
acteristics of the electrodynamic instrument 
mechanism which in many usual instru- 
ments is considered a complication to be 
minimized or compensated. Through use 
of the mutual inductance, measurements 
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can be made of a large variety of variables 
such as frequency, temperature, pressure, 


‘and displacements. 


CAPACITANCE BRIDGE 
A paper “‘A Self-Balancing Capacitance 


Bridge” by A. H. Foley (A’41) General — 


Electric Company, described a device that 
has the convenience of a capacitance meter 
with the accuracy of an ordinary capaci- 
tance bridge, yet overcomes the time limita- 


. tion of the latter by a scheme of automatic 
balancing. In the use of the bridge a 


nominal value for an unknown capacitance 
is set manually on dials and the instrument 
shows within an average time of two seconds 


the deviation in per cent of the actual value | 


from the nominal. Numerous practical 


‘ refinements in mechanical and electrical 


design were described by the author. Dis- 
cussion brought out the reasons for the 
choice of the method and additional fea- 
tures of the instrument. 


KLYDONOGRAPH 


J. H. Waghorne, Hydro-Electric Power 
Commission of Ontario, in a paper “‘A 


‘Simplified Double-Film Klydonograph 


with an Improved Coupling Method,” 
described a simple, inexpensive device for 


"_ studies of surges on transmission line caused 


by switching, lightning, or other disturb- 
ances. It is a practical design for outdoor 
use on lines of any voltage, the range being 
changed by a simple choice of accessories. 
It is a double unit so as to record both posi- 
tive and negative surges and to identify 
the polarity. 


is used to mark the photographic film while 


it is in the instrument. 


Four Papers Presented on 
Industrial Control Devices 


The session on industrial control devices 
was held Thursday morning, June 13, 1947, 


E, H. Alexander (M ’43), presiding. Three 


papers on motor controls, and one on a 
magnetic amplifier were presented. 


- DYNAMIC BRAKING 


The problem of obtaining dynamic brak- 
ing automatically in the event of power 
failure was discussed for 2-motor drives in 
a paper titled “Dynamic Braking of Two 
D-C Series Motors” by John D. Leitch 
(M.’42), Electric Controller and Manu- 
facturing Company. Various methods of 
connecting the two motors were considered 
from the point of view of service require- 
ments, 


SLIP RING MOTOR CONTROL 


Another paper on the subject of motor 
control was ‘“‘Control of Slip Ring Motors 
by Means of Unbalanced Primary Volt- 
ages” by N. L. Schmitz (A’43), Cutler- 
Hammer, Inc. This paper presented a 
method of obtaining suitable speed torque 
characteristics for application such as 
hoists, draw benches, and other similar 
machines. The behavior of an induction 
motor with secondary capacitance was 
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Radioactive material im- 
bedded in engraved indentifying numbers | 


analyzed by developing a more general 
equivalent circuit and correlating the pri- _ 
_ mary current locus to the conventional 


circle diagram. 


STABILITY REGULATORS ~ 


The final motor control paper was called | 


“Rotating Stability Regulators for Syn- 
chronous Motor Drives”, by W. Schaelchlin 
(M’*46) Westinghouse Electric Corpora- 
tion. This paper described the perform- 


ance of the rototrol stability regulator as _ 


applied to ship propulsion for tankers and 
troop ships, and which has proved! equally 


successful for other drives such as model — 


motor drives associated with wind tunnels, 
steel mills, and hoists. 


MAGNETIC AMPLIFIERS ; 


The other control paper in this session 
was: 
the Transductor or Magnetic Amplifier’ 
presented by A. Uno Lamm (A’35), 
Allmanna Svenska Elektriska. The com- 
bination of the d-c presaturated reactor and 
the metallic rectifier was treated with an 
idealized magnetization curve as a basis. 
Two typical connections were chosen as 


examples, namely, one’ polyphase connec- 


tion without self-excitation and one single 
phase connection with self-excitation. The 
behavior of this combination is very similar 
to that of grid-controlled rectifiers, It was 
pointed out that there is a marked differ- 
ence as to the dynamic properties of the 
two connections, and that much more 
rapid response is obtained at correct design 
than generally expected, making the appli- 
cation to quick acting regulators often quite 
possible, The author used the term “‘trans- 
ductor”’ for a d-c presaturated reactor, this 
usage being common in Scandanavian 


_ countries. 


Demonstration Highlights 
Conference on Telemetering © 


The conference session on telemetering 
held on June 13 in Montreal was attended 


by about 70 persons to hear the five con-. 


ference papers and one technical program 
paper presented. At least two of the five 
conference papers probably will form the 


_ basis of formal papers to be submitted for 


presentation at a later AIEE national meet- 
ing according to G. S. Lunge (A°23) of 
General Electric Company, Schenectady, 
N. Y., who presided at the meeting. 

A development which. started as an at- 
tempt to replace mechanical relays with 


‘electronic tubes is described in ‘‘Electronic 


Telemetering Systems” by G. E. Foster 
(A°32) Foster Engineering Company, 
Chicago, Ill., and W. M. Kiefer (A 39) 
Gominonwealth Edison Company, ! Chi- 
cago, Ill. A telemetering system for trans- 
mission and totalization of megawatt read- 
ings which would have as slight an error as 
possible was desired. Previously existing 
impulse systems used relays, impulse mo- 
tors, and commutators to provide a con- 
verter of kilowatts to impulses, impulse 
totalizer, transmitter, receiver, and con 
verter and recording instrument for con- 
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verting impulse rates into a pada An 


‘Some Fundamentals of a Theory of — 


the paper support the recommendations 


electronic system reduces the number of 
moving parts, friction, and inertia, and thus: 
provides an excellent approach to an an im- 
pulse system. The system using imp ulses- 
generated, totalized, and indicated. Pe el te 
tronic methods was developed which has 
an error of less than one-half per cent and 
is reliable and consistent. 
The conference paper, “The Blecitoat 
Impulse Totalizer,’? by G. E. Foster We 
illustrated by a demonstration board on 
which were mounted eight neon lamps in a’ 
circle and enough gas-filled and other tubes s 
to reproduce visibly the principal circuits 
used in the electronic impulse totalizec 
described in the paper. The other con- 
ference papers that were presented were: 
“‘Telemetering Applications on Systems « ot 
Hydroelectric Power Commission of On- 
tario,” by C. K. Duff (M 41) of the Hydeond 
Electric Power Commission of Ontario, 
Toronto, Canada; ‘“The Self-Balancing 
A-C Bridge in Impulse Duration Tele- 
metering,” by G. M. Thynell (A’42) | of 
The Bristol Company, Waterbury, Conn. Pe 
“New Devices Derived From a Torque 
Balance Telemeter,” by W. H. Burnham, 
General Electric Company, Lynn, Mass. ; 3 
and ‘“‘A Variety of Telemetering Applica-— 


_ tions,” by A. P. Peterson (M45) Con 


Corporation, Minneapolis, Minn. 
4 


4 

Fr 

Electric Machinery Subject, > Sate 
of Two Sessions — ra 


+ 
A group at interesting arene on ance 
cal insulating materials, motor design, and 
transformers were presented at twe sessions 
sponsored by the AIEE electric machinery 
committee, presided over by M. S. Old- 
acre (M’42), Friday morning and after- 
noon, June 13, 1947. The first paper, by 
H. P. Walker of the Bureau of Ships, out- 
lined experiences and practices of the Navy 
in using silicone-treated insulating mate-— 
rials for motors, generators, - and trans- 
formers. The experience so far indicates’ 


_ that temperatures about 100 degrees centi- 


grade higher than for the usual insulations 
probably will be satisfactory. The data in 
of 
hot spot temperatures for silicone-treated 
insulation which recently were adopted by 
the Standards committee. 

A report on life of insulation by the AIEE 


transformer subcommittee was presented 


by V. M. Montsinger (F’29). A summary 
was given of a co-operative test of the life 
of class A insulation under controlled labo- 
ratory conditions. Under the test condi- 
tions there was a continual decrease in ten- 
sile strength of the insulation instead of an 
initial decrease in strength and then con- 
stant strength for an indefinite period. 
There is still'a question of the effect of al- 
lowing or of not allowing the products of 
decomposition to escape from the test cell. 
Mr. Madill (A’41), Aluminum Com- 
pany of Canada, reported experiences with 
gas pressure relays for protection of large 
transformers. Numerous instances were 
cited where such relays had disconnected. 
faulty transformer before serious damage 
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had occurred. However, several discussers 


pointed out some objections to the use of 
such relays instead of the usual differential 
relays. : 

T. D. Yensen (M ’23) and J. K. Stanley 


reported the developments of a new cobalt- 


iron alloy that ean be used at high magnetic 
densities. Such material will be valuable 
in devices to be installed in airplanes where 
weight saving is of enough importance to 
justify the use of high cost material. 

The remaining three papers on motor de- 
sign by R. C. Robinson (M45), Electric 
Specialty Company; A. C. Beiler (A ’47) 
and P. L. Schmidt (A’47), both of West- 
inghouse Electric Corporation; and C. J. 
Herman (A’44), General Electric Com- 
pany; and one on transformers by M. B. 
Mallett (M *37), English Electric Company 
of Canada, Limited discussed develop- 
ments in those fields and were of consider- 
able interest to machine designers. 


Hydroelectric Power Generation in 
Germany and Canada Discussed 


Three papers on Canadian hydro-elec- 
tric power subjects and one on the German 
electrical utility industry during World 
War ITI comprised the session on hydroelec- 
tric power generation, which was held 
Thursday morning, June 12, 1947, A. H. 
Frampton (F ’45), presiding. 

MAINTENANCE 

A number of problems incurred in oper- 
ating and maintaining the systems of the 
Hydroelectric Power Commission of On- 
tario were discussed in a paper called 


--*The Maintenance of Hydroelectric Gen- 
_ erating Units” by A. S. Robertson (M ’21) 


and R. O. Standing, both of the Hydro- 
Electric Power Commission of Ontario, 
Canada. The examples cited were drawn 
from a fund of knowledge gained through 
some 40 years of operating experience of the 
power commission’s systems which com- 
prise nine major hydroelectric stations to- 
gether with 45 small plants, totaling in 
capacity more than 1,500,000 kva. A 
portion of the paper was devoted to the 


practical aspects of the operation of thrust | 


bearings. Other sections considered the 
description of several unusual maintenance 
and repair problems, solutions to which 
involved the application of novel methods 
of electric heating, drying out processes, 


electric welding, and so forth. 


A comprehensive picture of hydroelectric 
power developments, transmission, and 
power loads in the Province of Quebec, 


Canada, was presented in the paper called . 


“Hydroelectric Power Development in 
Quebec,” by F. L. Lawton (M’36), 
Aluminum Company of Canada, Limited. 


_A number of the unusual features of Que- 


bec’s unique power developments were de- 
scribed, including the notable Beauharnois, 
Isle Maligne, and Shipshaw developments; 
the Montreal 120-kv cable; and the 
220/165-kv series transformers forming the 
essential tie between the Saguenay aed + 
Shawinigan systems. 

A. H. hie ate A °45) and G, D. 
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Floyd (M’28) presented a paper entitled 
“Factors in the Economic Supply of Energy 
in Hydroelectric Systems.”? Both these men 
are with the Hydroelectric Power Commis- 
sion of Ontario, Canada. This paper re- 
viewed those factors which effect the eco- 
nomics of energy generation (as distinct 
from peak generation) in the system deriv- 
ing its supply predominantly from hydro- 
electric sources. It discussed factors in the 
design, operation, and load of hydroelectric 
power systems, Storage problems, effi- 
ciency of plant arrangement, operation of 
units in a single plant and also of units in 
plants operating in parallel, the effect of 
load and frequency control and of main- 
tenance schedules, seasonal variations, type 
of customer contract, load building, and 
secondary energy generation were some of 
the factors considered. 


GERMAN ELECTRICAL UTILITIES 


An interesting paper entitled ‘“The Ger- 
man Electrical Utility Industry During 
World War II” by John G. Noest (M 736), 
Consolidated Edison Company of New 
York, Inc., was presented. This paper 
pointed out that, although the German 


electrical utility undertakings had facilities 


for nationwide interconnections, and al- 
though they had a well co-ordinated oper- 
ating organization, the utilities did not suc- 
ceed in nationwide interconnected opera- 
tion, mainly because of technical limita- 
tions. Though Germany entered the 
period of the war with percentages of spare 
capacity similar to those of the United 
‘States, it began to feel capacity shortages 
as early as 1940. Except for the rapid de- 
velopment of air circuit breakers, develop- 
ment in design and construction of plant 
facilities progressed in general along similar 
lines as the United States, although with 


somewhat less regard for reliability. It 


also was pointed out that the collapse of the 
German electrical utility system was co- 
incidental rather than contributory to the 
general industrial collapse of Germany 
toward the end of the war. 


Mercury-Arc Applications 
_ Analyzed for Three Industries 


The conference on operation of mercury- 
arc rectifiers reversed the order of the 
“industry highlighting’ type of conference 
and treated the use of one piece of appa- 
ratus—the mercury-are rectifier—in vari- 
ous industries. L. W. Morton (M’45) of 
the General Electric Company, Schenec- 
tady, N. Y., presided at the conference 
which was held June 13, during the summer 
general meeting under the auspices of the 
subcommittee on electronic power con- 
verters. 

The use of the mercury-arc rectifier in 
the electrochemical, steel, and coal mining 
industries was discussed thoroughly. These 
industries represent diversified loads char- 
acterized by: 

Electrochemical Industry: Steady 24-hour load, high 
demand, 

Steel Production: High peak loads. 

Coal Mines: Long distance between source and use, 
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As mentioned for the electrochemical 
conversion equipment, no difficulty has 
been experienced either in steel production 
or coal mining in operating rotary conver- 
ters and mercury-arc rectifiers in parallel. 

In conclusion, all agreed that, industri- 
ally speaking, the mercury-arc rectifier was 
successful, highly efficient, and versatile. 
Many more improvements are necessary, 
however. Considerable study is taking 
place on the subject of replacement of 
bulbs and flash-back characteristics. 


Conference Held 
on Computing Devices 


A conference on large-scale computing 
devices was held during the summer general 
meeting on Friday, June 13. It was under 
the chairmanship of C. Concordia (M ’37) 
central station engineering department, 
General Electric Company, Schenectady, 
N.Y. 

The two computing device papers pre- 
sented were conference. papers. They — 
were: ‘The Bell Laboratories’ Relay 
Digital Computer and Its Use for Solving 
Their Engineering Problems,” by H. W. 
Bode (M’41), research mathematician, 
and E, G. Andrews, both of Bell Telephone 
Laboratories, Inc., Summit, N. J.; and 
“Engineering Applications of IBM Equip- 


‘ment,’ by A. W. Rankin (M’45) turbine 


generator engineering division, General 
Electric Company, Schenectady, N. Y. 


Position of Resistance Welding 
Reviewed at Conference 
A film, ‘“‘This Is Resistance Welding,” 


introduced that subject to the conference 
on power supply for resistance welding held 


June 12 at the summer general: meeting. — 


E. A. Vedder (M °35) of the Westinghouse — 
Electric Corporation, Buffalo, N. Y., pre- 
sided at the conference which attracted ‘ 
about 50 members. 

The film, which was shown, through the 
courtesy of the English Electric Company, 
depicted the principal types of resistance 
welding machines, together with varied 
applications displaying particular advan- 
tages and capabilities of each important 
type. 

The first of the three conference papers 
to be presented was “‘The Future of Re- 
sistance Welding in Canada,” by W. W. 


' Brumby, of the English Electric Company. 


His paper covered the following aspects of 
resistance welding: 


1. What resistance welding has contributed in pro- 
duction of fabricated parts in ferrous and nonferrous 
metals in many industrial applications. 


2. What has been done to overcome difficulties and 
improve conditions generally by co-operation of 
welding machine manufacturers, industrial users of 
resistance welding machines, power companies, and 
electronic control manufacturers. 


3. Resistance welding research now in progress. 


4, Problems which developed, how they were over- 
come, and which of these is now confronting the 
Canadian industry. 
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Mr. Brumby further cited numerous in- 
stances among United States manufac- 


‘turers in which installation and resistance. 


welding equipment had effected economies 
of production and increased production. 
“One has only to consider,” he said, 
“such products as domestic refrigerators, 
ranges, and washing machines, for all of 
which resistance welding not only has se- 
cured increased production and volume of 
sales, but also has increased or brought 
about additional power load and revenue 
for power companies.” ; 
Mr. Brumby’s specific reasons for main- 
taining that resistance welding speeds up 
production and lowers manufacturing costs: 


Production is much faster. 
Fabrication is easier. 
Distortion is at a minimum. 
Operation is simpler. 

Less material is used. 


sige theses 


This results in better products, he said, be- 
cause ‘ 


1. Appearance is improved. 
2. Weight is reduced. 
3. Quality is uniform, 

In his paper, “Serving a 250-Kva Steam 
_ Welder From a Rural System,” W. R. 
_Mackay, of the Shawinigan Water and 


iGonterence Explores Methods 


Power Company, emphasized that much of 
the welding equipment being installed in 


Quebec on the Shawinigan line will be ona ~ 


relatively weak feeder. Hence, he expects 
much difficulty with light flicker. 
ing these installations, approximately 300 
kva of series capacitors are being used to 
correct the power factor to unity. 

The importance of a planned distribu- 
tion system was emphasized by T. J. Holme, 
of the Canadian General Electric Com- 
pany. Several alternative factory distri- 
bution systems were described, which pro- 
vide power distribution with minimum 
voltage variation resulting from the plant 
loading itself. 

Discussion of the three papers indicated 
that the most serious problems of power 
supply result from one or very few welders 
connected to a weak power system. As a 


result a pulsating load can affect seriously | 


large blocks of lighting loads. A single 


installation of a large number of welders | 


provides enough diversity to minimize the 
light circuit problem. 

It was established that there is no pana- 
cea for all power supply problems. Rather, 
a study of the economics of each case must 
be made to decide the most effective solu- 
tion at the most moderate costs. 


of Dissipating Static Electricity 


The hazards of static electricity were de- 


scribed as growing increasingly serious un- 
der modern working conditions in operat- « 
ing rooms and in grain handling and pack- . 


ing plants at a conference held June 12, 
during the Montreal summer general 


_ meeting, at which Robin Beach (F°35) | 


presided. One conference paper and two 
technical papers were devoted to the sub- 
ject. A paper by J. T. W. Babcock of the 
Factory Insurance Association, considered 
the hazards of static electricity with relation 
to explosive vapors; another by C. M. 
Park, of the Mutual Fire Prevention Bu- 
reau, discussed grain handling and grain 
processing plants; the final: paper of the 
session by H. B. Williams, M. D. (M41) 
of Columbia University, described condi- 
tions in hospital operating rooms conducive 
to the generation of static electricity. 
According to Doctor Williams, the dan- 
ger of explosions in operating rooms was 
minimal with early crude methods of ad- 
ministering anesthetics. However, with 


the use of pure oxygen as a diluent and with 


the use of rubber bags and tubing, explo- 
sions occurred more frequently. Eventu- 
ally these were traced to sparks from 
static discharges, either in the immediate 
vicinity of the patient’s face or, within the 
apparatus itself. When ether vapor is used, 
the propagation of an explosion can be pre- 
vented by metal gauze, as in the Davy 
lamp. With other anesthetics, cyclopro- 
pane and ethylene, the velocity of the ex- 
plosion wave is so great that this device is 
ineffective. 

To diminish this risk, Doctor Williams 
recommended keeping all personnel and 


828 


equipment at earth potential. This entails 
the maximum use of conductive material 
in the operating room: - floors to be of con- 
ductive material in connection with ground, 
personnel to wear shoes with conductive 
soles, all furniture to be of metal in con- 
ductive connection with the floor, and the 


anesthesia apparatus to be made entirely of 
However; the anes-— 


conductive material. 
thesia machine itself is the weak point in. 
this scheme. Coating the rubber of the 
face mask and supplier tubes with carbon 
black to make it highly conductive usually 
renders it so stiff as to be useless. Some suc- 
cess has been achieved by coating these 
parts with a thin conductive layer, but 
this layer loses its conductivity rather soon, 
and daily testing is necessary. 


Rubber flooring has been found to be 


most satisfactory. Floors of terrazzo at 
first were thought to be safe, Doctor Wil- 
liams added, but in very dry weather they 
develop a high surface resistance. The 
practice of mopping tile floors with four 
per cent calcium chloride solution to make 
them conductive also has been followed. In 
dry winter weather, this too: becomes in- 
effective. 

In conclusion, Doctor Willjams described 
a method which has been developed to de- 
termine the minimum energy required to 
explode a stoichiometric mixture of cyclo- 
propane and oxygen. 

In the paper by Mr. Park, field investiga- 
tions to determine the prevalence of sources 
of state electricity in grain and milling - 
properties were described. The investiga- 
tions revealed evidence of static electricity 
in wheat being discharged from bucket 
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In mak- 


- lic masses in close proximity to belts tended 


elevators and on the metal buckets of 
elevators. It was found on metal lining 


active generators. ‘a 
Especially significant was the fact that 
ungrounded belt guards and similar metal- 


to accumulate charges of static.. : 
In unheated grain elevators, generation 
of static electricity was much less noticea e. 
During periods of low atmospheric humid- _ 
ity, however, it has been possible to detect 
static in grain stream, on ungrounded 
metal spouts and hoppers, and on un- 
grounded metal dust collectors, and sections _ 
of metal ducts handling dust-laden air. _ 
Two principal hazards are associated 
with static electricity in grain and milling 
plants. The first is the danger of personal — 
injury which may result when an employee — 
subjected to a shock from a static discharge 
jumps back into a belt or machine and is 
seriously injured. The second hazard is the 
possibility that combustible dust may be | 
ignited by a static discharge. Where dust — 
is suspended in air, such ignition can cause a : 
dust explosion and serious fire loss. — , 
Humidity control was recommended by — 
Mr. Park as the most effective general — 
method of protecting flour mills from static Fi 
electricity. He noted that air-conditioning — 
equipment was becoming increasingly 
popular in such mills before the war. 
Humidity control, however, is not prac- " 
ticed in grain elevators or in feed mills. 
He predicted an increasingly worsening _ 
problem of static electricity in feed mills, - 
which until recently had been unheated ~ 
and therefore free from the low relative — 
humidity associated with artificial heat. — 
Recent demands for heat from employees . 
have led mill operators to install heating — 
equipment, and the hazard of static elec- ta 
tricity may be expected to increase. a 
Where relative humidity frequently falls 
below the safe lower limit of 50 per cent, — 
the only effective protection against static. 
is grounding, Mr. Park declared. - 
After the presentation of papers, the — 
meeting was open for discussion from the 
floor, The session was well attended and 
discussions were interesting, pertinent, and 
vigorous. eh Ce 
Comments were interjected by Professor 
Beach on recent airplane catastrophies 
which were directly attributable to electro- 
static causes, including loss of airplane — 
location by obliteration of radio communi- 
cations and flight instruments and, also, 
airplane explosions originating from elec- — 
trostatic sparks in the crank cases of engines _ 
and other enclosures containing inflam- 
mable mixtures of gasoline vapors. . 
There was no disagreement with Doctor 
Williams’ determination that, under hos- 
pital operating conditions; 375 volts is the 
minimum static voltage likely to ignite ex- 
plosive mixtures 3 nor with his deduction 
that the conductivity of the path for dissi- 
pating static should be in the neighbor- 
hood of one reciprocal megohm. _ 
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It was pointed out that this order of 


grounding resistance is preferable to low ~ 


resistance grounding in order to obviate 
the hazard of electric shock in the use of 
low voltage (110 volts) equipment. 

The conductivity of “conducting rubber” 
is far from constant and may decrease 
greatly under conditions of use, it was 
noted. ; 

Conductivity of the various floor mate- 
rials was discussed. Ordinary dry concrete 
tile, terrazzo, and linoleum all have high 
resistance unless treated. Metal turnings 
or other conducting materials embedded 
in the surface layers of concrete are effective 
‘in reducing its resistance. 

High humidity, alone, may not be effec- 
tive in dissipating static; when the air con- 
tains no catbon-dioxide, the moisture on 

' surfaces may be insufficiently conductive 
to drain off the electricity as rapidly as it is 
generated. 

Considerable discussion as to conduc- 
tivity between rotating shafts and their 

_ bearings came as a result of the papers by 
Park and Babcock. In grain processing 

plants, the stated experience showed no 

accumulation of static on shafting. 

Contrary opinions were expressed con- 
cerning shafting under other conditions. 
One discusser was of the opinion that there 
is continual metallic contact between shaft- 
ing and bearings at minute spots and that, 
therefore, conductance is relatively high, 
despite the oil or grease. Other discussers, 
however, were firmly of the opinion that 


conductance of such bearing joints is so | 


low that very heavy accumulations of static 
on shafting occur under many conditions. 
Several such instances were cited, includ- 
ing aircraft engines and crankshafts, in 
which bearing surfaces showed definite 
evidence that sparking between shaft and 
bearing had occurred in almost all cases. 
Generation of static by streams of vapors, 
such as steam, and of finely divided solids 
such as carbon-dioxide snow and sand or 
dust were cited. Instances were given in 
which such static accumulations were so 
rapid as to result in sparks which ignited 
explosive mixtures of vapor and air. 


Mr. Babcock’s statement concerning dis- . 


sipation of static by the use of radioactive 
substances for making the air conductive 
were discussed. Opinion was expressed 
that the resultant increases in conduc- 
tivity of the air is sufficient for cases where 
generation of static is comparatively slow, 
but not where the generation is rapid. 

Others discussed problems of electrifica- 
tion of rubber-tired vehicles, radio anten- 
nas, and high-voltage transmission lines 
occurring from sand and dust storms 
throughout Western and Southwestern 
areas of the United States. 

Various methods of control of electro- 
static hazards were considered, including 
the high-voltage ionizing units, radium and 
polonium ionizers, humidification, and the 
many discarded and impractical varieties 
of ionizers, such as tinsel, gas flames, 
needlepoint combs, and jewelers wire. 


94 Committee and Subcommittee 


Meetings Scheduled 


The following reports have been received 
_ from a number of the committees which 
convened during the week of June 9-13, in 
Montreal. Among the other committees 
which met during the week were: land 
transportation, general systems, automatic 
stations, transformer, induction machinery, 
co-ordinating committee of industry group, 
‘electric welding, electronic power conver- 
ter, electric machinery, electronics, nucle- 
onics, power generation, and electrolytic 
processes. 


EDUCATION 


The committee on education at its meet- 
ing, Monday, June 9, passed the following 
_ two resolutions aimed at improved student 
relations and instructed its chairman to pass 
them on for presentation to the board of 
directors. 


1. That Student members of the Institute be allowed 
all the privileges on purchase of publications which 
are given to other members. 


2. That the “Bibliography of Electrical Engineering,” 
by Professor T. J. Higgins (M ’46) be published by the 
Institute and that a copy be supplied free of charge 
to engineering schools. Remaining copies to be sold 
to members and the public. : 


In presenting the first resolution, the 
committee on education expressed its 
awareness of the financial problem in- 
volved, but it also expressed deep concern 
with the relationship of the Institute to its 
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greatest source of membership, namely the 
college student. It was brought out at the 
Montreal conferences that about 1,100 new 
names were added to the AIEE in the last 
year, and Professor Tarboux noted that 
the colleges of the country must turn out 
more than 3,000 electrical engineering 
graduates annually, of which only a small 
percentage transfer immediately into ATEE 
membership. 

The second resolution dealt with a proj- 
ect which has been before the committee on 
education for some time. The committee 
has considered it over a long period and is 
convinced that it is a service to the colleges 
of the country that should be undertaken 
by the Institute. This bibliography re- 
cently has been referred to the publication 
committee for further appraisal. However, 
the committee on education emphasized its 
own pre-eminent qualification to judge the 
worth to the student of such a bibliog- 
raphy. 

A thorough discussion of a proposed series 
of articles on basic science also took place. 


__ A tentative outline of 11 or 12 topics was 


adopted for circulation to all committee 


members for suggestion and comment. , 


The list then will be reworked by the chair- 
man with the view of securing an editor 
who will direct the project and obtain the 
co-operation of the writers. 
J. G. Tarboux (F ’43) chairman of the 
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committee on education, presided at the 
Montreal meeting. 


METALLIC RECTIFIERS 


Four sessions of the subcommittee on 
metallic rectifiers were held during the 
summer general meeting—two June 9 and 
two June 10—at which L. O. Grondahl 
(M’42) chairman of the subcommittee 
presided. Sixty-five per cent of the com- 
mittee members attended the sessions. 

The standard definitions were approved 
and will be sent to the AIEE Standards 
committee for final action. Copies of the 
standards also will be furnished the ASA 
C42 committee for inclusion in the revision 
of the AIEE manual, “Electrical Defini- 
tions.” 

Review of the new test code was com- 
pleted, and the code was returned to the 
working committee for additional changes. 

Doctor A. U. Lamm (A ’35) of Sweden, 
exchanged information on Swedish prac- 
tice and attempts to formulate standards. 
It was learned that there is only one manu- 
facturer of the rectifiers in that country, 
which greatly facilitates standardization 
efforts. 

A session, devoted to at least four 
papers—one to celebrate the 20th anni- 
versary of the copper-oxide rectifier—is 
planned for the 1948 winter general 
meeting. ; 


SERVOMECHANISMS 


The merit of having the scope of its work 
broadened to “‘closed-loop control systems” 
was the principal topic of discussion at the 
meeting of the joint subcommittee on 
servomechanisms held Tuesday, June 10. 
G. S. Brown (A ’33) chairman of the sub- 
committee, presided. ; 

It was thought that the term, “‘servo- 
mechanisms,” carried too narrow an inter- 
pretation of positional followup, and a pro- 
posal to recommend the change to the 
sponsoring committees was adopted. The 
committee then agreed to proceed with 
group action on terminology and defini- 
tions covering closed-loop systems. 


STANDARDS . 


The Standards committee meeting, held 
June 11, was opened at 2 p.m. by Chair- 
man W. P. Dobson (F ’43) with a total of 24 
executive committee members and repre- 
sentatives from various standards subcom- 
mittees and AIKE delegations on ASA sec- 
tional committees. 

Among the many routine matters dealt 
with, the following actions were of special 
interest. Attention was called to the exist- 
ence since 1941 of a printed pamphlet re- 
port on “‘Standard Basic Impulse Insula- 
tion Levels,” developed by a joint com- 
mittee of AIEE—Edison Electric Institute— 
National Electrical Manufacturers Associa- 
tion. The report is the result of ten years’ 
study and specifies basic levels in terms of a 
withstand voltage for a specified test wave. 
Though the values established in the report 
are intended to be the basis of other stand- 
ards, it was thought that the 1941 report now 
should be revised by the joint committee, 
brought up to date, and its availability 
given wide publicity. The importance of 
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} i 
this last point was stressed particularly, as 


the existence of the present joint report 
apparently is unknown to many who could 
make good use of it. 

The automatic stations committee pre- 
sented a report from a working group con- 


cerning proper polarity of d-c control con-' 


nections. As the result of a widely circu- 
lated questionnaire, the automatic stations 
committee is recommending that the AIEE 
standardize on the negative polarity con- 
nection of d-c control coils. The data con- 
tained in the report will be condensed for 
publication in ELECTRICAL ENGINEER- 
_ ING. 

A number of years ago the Standards 
committee requested that the technical com- 
mittees consider the development of a series 
of test codes. Many such codes already 
have been completed. The committee on 
instruments and measurements now is pre- 
senting the “Master Test Code for Tem- 
perature Measurement of Electric Appa- 
ratus.”” Before any action is taken on this 
code, it was agreed, it should be referred to 
various groups—rotating machinery, trans- 
former, and cable groups—men who are 
engaged in testing in the field, or, as one 
man put it, “the heatrun men.” Thecom- 
ments and suggestions thus obtained should 
prove of great value in making the code 
universally applicable, 

Doctor W. A. Lewis (F’45) reviewed the 
status of the current controversy with re- 
gard to the sign of the reactive power that 
has elicited the many comments recently 
published in ELECTRICAL ENGINEER- 
ING. No final action was taken, but 
Chairman Bergvall (M °41) will draw up a 
final report based on the comments re- 
ceived. The question likewise will be re- 
ferred to Sectional Committee C42, ‘“‘Defi- 
nitions of Electrical Terms.” 

As the closing item, Chairman Dobson 
reviewed the conference on international 
standardization held Tuesday afternoon, 
June 10. It was the consensus that every 
effort should be made to have the papers 


_ that were presented rewritten in a form. 


worthy of publication. If this can be 
accomplished, they will serve as effective 
aids to international standardization, it 
was said. \ 


COMMUNICATION 


Report of the committee on communica- 
tion which met June 12, has been prepared 
by H. I. Romnes (A 41) secretary of the 
committee, 

A session on underwater sound systems 
has been in preparation for more than a 
year, and the San Diego meeting presents 


a perfect setting for the presentation, in 


view of its Naval activities. It was agreed 
that this topic would be the theme of the 
communications program at the Pacific 
general meeting. It is probable that a 
full day will be devoted to the subject. 
For the Midwest general meeting, it 
was agreed that two communications 
sessions would be the objective. One 
would cover several specific applications 
of various methods of modulation; the 
other would be built around radio systems, 
These sessions will be co-ordinated with 
the program of the National Electronics 
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- Conference which meets the same week. 
Work also was started on the 1948 
winter general meeting. Among the sub- 
jects in prospect for comprehensive cover- 
age are hearing aids and picture and 
facsimile transmission. \ 


SECTIONAL COMMITTEE C42 


The first meeting of the executive com- 
mittee of the reorganized ASA Sectional 
_ Committee C42 was held Thursday after- 
noon, June 12, to discuss and agree on 
matters of general policy for guidance of 
the subcommittees in the revision and 
enlargement of the present “American 
Standard Definitions of Electrical Terms,”’ 
C42-1941, 


TELEMETERING 


Results of the questionnaires sent to 

manufacturers of telemetering and super- 
visory control equipment were discussed 
at the meeting of the joint subcommittee 
on telemetering in Montreal, June 12, at 
which G. S. Lunge (A’23) chairman. of 
the subcommittee, presided. 
_ Detailed consideration was given by the 
meeting to the carrier channel portion of 
the revised text of the 1941 report on 
telemetering. 


BASIC SCIENCES 


A meeting of the committee on basic 
sciences of which J. D, Tebo (M°36) is 
chairman, was held June 13, 1947, to 
review the activities of the several sub- 

_ committees since the January 1947 meet- 
ing and to consider plans for the forth- 
coming general meeting in Chicago, IIL., 
November 3-7, 1947. _ 

Doctor W. A. Lewis (F’45) chairman 
of the subcommittee on new energy sources 
plans a continuation of the survey of the 
‘several fields begun at the January 1947 

meeting. Electrochemistry and thermo- 
electricity will be the principal subjects 
to be reviewed in a conference scheduled 
for the November meeting. ; 

Professor J. G. Brainerd’s (M’39) sub- 
committee on electric circuit theory now 
is working actively on a symposium to be 
held at the January 1948 general meeting 


in Pittsburgh, Pa. This symposium will — 


cover recent developments. : 
C. Concordia’s (M’37) subcommittee 


on large scale computing devices is planning | 


publication of papers covering the material 
presented at the 1947 winter meeting and 
at the 1947 summer general meeting. 
Continued interest in this subject is indi- 
cated by the good attendance at both 
meetings. A summary of progress in the 


field has been suggested as an article to | 


be published in ELECTRICAL ENGI- 
NEERING, 

' The committee considered the possible 
formation of a subcommittee on semi- 
conductors. As the 
metallic rectifiers (Doctor L. O. Grondahl 
(M’42) chairman) of the committee on 
electrochemistry and electrometallurgy 
plans to include the subject of semi- 
conductors in its activities, it was the 
opinion of the committee on basic sciences 
that the interests of the Institute member- 
ship were being served properly by Doctor 
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subcommittee on 


- see that this activity is covered adeq 
committee on basic sciences are also 


. Committee C#2, Definitions of Ele 


' general meetings. 


on basic sciences will co-operate 
subcommittee on metallic recti 


As a number of the members o 


baad ss 


members of subcommittee 1 of ASA 


Terms, a review of the work of re 
the definitions was made. In accord 
with the subcommittee method of operat 
which has been a successful procedure fo 


group 05) have been assigned to se 
individual members of the subcomm: 
and progress has been reported. Furt 
reviews are planned ‘for a meeting 
October 1947 and at subsequent AI 


INDUSTRIAL CONTROL DEVICES 


Presentation of subcommittee oa 
was the main business before the meeting — 
of the AIEE committee on industrial 
control devices held June 13, with J. D. 
Leitch (M’42) vice-chairman of the 
committee, presiding. Eight ‘committersy 
members were present. ; 8 <2 

The report of the subcommittee on — 
electronic control was given by Mr. Leitch; 
that of the subcommittee on test code, by — 
C. T. Evans (M’20); and on AIEE Stand- — 
ard 15, by E. H. Alexander (M’43). on 

Activities of the joint subcommittee on 
servomechanisms were outlined. The ques- _ 
tion of electrical hazards of steel mill con- — 
trols was raised by H. H. Angel (ee 
and referred to the subcommittee on test — 
codes and standards, . “a 

Papers on control of materials handling — 
equipment and machine tools have been © 
scheduled tentatively for the Midwest — 
general meeting, and papers are being © 
solicited for one or two sessions on steel — 
mill control for the 1948 winter general — 


meeting. ‘ 


A meeting of the lightning and insulator _ 
subcommittee of the power transmission — 
and distribution committee was held June _ 
13, and I. W. Gross (F’45) chairman of 
the subcommittee, presided. e) 
The committee decided to proceed with — 
preparation of a bibliography of articles — 
on lightning for the years 1936 to 1947 _ 
inclusive in lieu of the ‘““AIEE Lightning 


LIGHTNING AND INSULATORS 


_ Reference Book,” which has been aban-— 


doned for the present because of high © 
costs and lack of sufficient committments — 
from prospective subscribers. <r) ARN 


It also was announced that the sub- 


committee is working on projects which 


will culminate in papers on thefollowing: — 


F 1 
1. Preferred methods of predetermining the lightning 
performance of high voltage transmission lines. 7 


2. Impulse characteristics of insulators—wood and — 
air in series. ie 
i, ¢ 


on Operating experience with insulators in con-— 
taminated areas, and alleviatory methods used. 


4, Lightning performance of medium voltage lines _ 
(33 to 66 ky inclusive), 


5. Flashover characteristics of standard suspension : 
insulators above 24 units (data now available), ; 
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AIEE 63d Annual Meeting 


Held in Montreal, Canada 


Closing its 63d year of organizational 
life as a major instrumentality in the 
engineering world, and embarking upon 
its 64th year, the AIEE convened its 
official annual meeting in the City of 
Montreal, Province of Quebec, Canada 
as a part of the technical, business, and 
social program of the general summer 
meeting of the Institute. The session was 
called to order by President J. Elmer 
Housley at 10:15 o’clock on the morning 
of Wednesday, June 11, 1947, in Cardy 
Hall of the Mount Royal Hotel. which 
served as general headquarters oe the 
summer meeting. 

In his introductory comments, Brennen 
Housley stated that “‘For the fourth time 
since the founding of this great, inter- 
_ national professional organization of ours 
in Philadelphia in 1884, we are gathered 
together in Canada for our summer general 
meeting, and this our annual business 
meeting. Upon the three previous occa- 
sions we have met in the Province of 
Ontario—the last time in 1941 in Toronto 
—and upon all these occasions have re- 
ceived the most generous treatment from 
our Canadian hosts. This is the first 
time that we have held such a meeting in 
the Province of Quebec, and I should like 
to take advantage of this opportunity to 
express appreciation, for myself and on 
behalf of the Institute, to our Montreal 
members and to their generous supporters 
for the exceptionally fine arrangements 
that have been made for the business, 
technical, and social affairs which con- 
stitute the splendid program for this 
summer meeting. . . . To extend our 
compliments and appreciation to General 
Chairman Beaubien and his effective 
committee staff, particularly his executive 
vice-chairman, Mr. Haberl. 

“‘Next year we will take our summer 
meeting south of the border of the United 
‘States to Mexico City, and we are very 
happy to have representatives of our 


Mexico Section at this meeting. Our 


meeting in Mexico will afford further 
opportunity for the practical demonstra- 
tion of the highly desirable qualities of 
international co-operation. . . .” 


Report of Board of Directors 


Secretary H. H. Henline, in presenting 
a brief résumé of the annual report of the 
board of directors, called attention to the 
fact that printed pamphlet copies of. the 
report were available at the entrance to 
the meeting hall and that the report in 
full would be published (EE, July 47, 

pp 714-36) thus conveying to the entire 
membership a summarized report of the 
Institute’s greatly expanded program of 
activities, as well as the annual financial 
report of the auditors. 

Mr. Henline gave particular prominence 
to the facts that ““The Institute has returned 
to a normal schedule of national and Dis- 

trict meetings following the close of the 
war. These meetings are attracting larger 
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attendances than ever before, and there 
are many other evidences of the very keen 
interest among our members, A new 
meeting has been established as the Mid- 
west general meeting to be held this year 
in Chicago, IIl., November 3-7, so that 
now there are four national meetings per 
year ... plus the District meetings. . . . 
There was_a net gain of 1,388 members 
during the fiscal year which closed April 
30, giving a total as of May 1 this*year of 
26,478; and the board, barring difficulties, 
will elect 900 new members tomorrow 
the growth is continuing.” 


TREASURER’S REPORT 


General regret was expressed at the fact 
that Treasurer W. I. Slichter (F 12) had 


been kept from the annual meeting by ~ 
- illness in his family. A formal resolution 


of regret was adopted unanimously for 
transmission to Treasurer Slichter through 
Secretary Henline. In -presenting the 
treasurer’s report on behalf of Mr. Slichter, 
Secretary Henline reminded his audience 
that, although the report covers the same 
income, disbursements, assets, and assess- 
ments of the Institute as does the detailed 
report of the auditors, the Treasurer 


_watches all these items personally and 


presents his own report separate from the 
auditors’ report in brief form as follows: 


‘ 


Annual Report of the Treasurer for the 
Fiscal Year, May 1, 1946, to May 1, 1947 


— 
1946-47 1945-46 
Receipts for the year....... $593,590.22. .$537,476.29 
Out of pocket disbursements. 537,135.76... 395,978.86 
Excess income for year..... 56,454.46.. 141,497.43 
‘Transferred to surplus. .... 154,766.60.. 125,084.27 
Net cash gain or loss...:... 98,312.14". 16,413.16 
Assets 
Book value of all securities. . $609,945.36. . $483,662.69 
Cash in restricted funds.... 23,488.62.. 47,304.66 
Cash in working fund...... 6,883.37.. 81,379.47 
Total assets........-. - . $640,317.35. . $612,346.82 
Investments 
Book valuefof all securities. . $609,945.36. . $483,662.69 
Market value, May 1, 1947. 629,189.88... 552,893.92 


* Loss or decrease. 


NEW FELLOWS INTRODUCED 


As a new feature in the program of the 
annual meeting, President Housley called 
upon Secretary Henline to read the names 
of the 81 AIEE members who became 
Fellows during the fiscal year May 1, 
1946—April 30, 1947, as a mark of Special 


recognition to those who have newly at- 


tained the Institute’s highest professional 

membership grade. Several were present 
to rise and acknowledge their introductions 
as requested by President Housley. Al- 
though this listing was read in alphabetical 
order by Secretary Henline, the editors 
have rearranged the list and added in- 
formation to indicate the distribution of 
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these new Fellowships among the several 
Sections: 


* NEW AIEE FELLOWS, 
MAY 1, 1946-APRIL 30, 1947 


Boston Section ~ 


George Jackson Crowdes, assistant chief electrical 
engineer, Simplex Wire and Cable Company, Cam- 
bridge, Mass. 


Edward W. Dillard, electrical engineer, New England 
Power Service Company, Boston, Mass. 


Harold Eugene Edgerton, associate professor of elec- 
trical engineering, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 


George H. Jump, district engineer, New England dis- 
trict; General Electric Company, Boston, Mass. 


Maurice Joseph Lowenberg, senior electrical engineer, 


Stone and Webster Engineering Corporation, Boston, 
Mass. 


Herbert Rowland Stewart, protection engineer, New 
England Power Service Company, Boston, Mass. 


Joseph Henry .Yarnall, superintendent of power, 
Boston Elevated Railway Company, Boston, Mass. 


Chicago Section . 


Theodore Bergen Holliday, partner, Mueller Acces- 
sories, Inc., Chicago, Ill. 

William V. Kahler, general manager, State area, 
Illinois Bell Telephone Company, Chicago, Ill. 
Alexander Joseph Krupy, senior engineer, system 
planning, Commonwealth Edision Company, Chi- 
cago, Ill. 

Clarence E, Lomax, development engineer, Auto- 
matic Electric Company, Chicago, Ill. 

Harry Paul Mahoney, chief consulting engineer, 
Automatic Electric Company, Chicago, II. 

Harold James McCreary, electronics engineer, Auto- 
matic Electric Company, Chicago, Ill. 

John Ellis Ostline, systems development engineer, 
Automatic Electric Company, Chicago, III. 

Frank Erwin Sanford, Western editor, Electrical World, 
McGraw-Hill Publishing Company, Chicago, Ill. 
James Hammond Starr, manufacturer, LaGrange, Ill. 
Gifford Bethell West, chief engineer, State area, Illi- 
nois Bell Telephone Company, Chicago, Ill. 


Cleveland 
Dimiter Ramadanoff, research electrical engineer, 


-Research Laboratory, National Carbon Comper 


Cleveland, Ohio. 


Connecticut 


Harry Farnsworth Brown, electric traction engineer, 
New York, New Haven and Hartford Railroad Com- 
pany, New Haven, Conn. 

Charles J. Daly, transmission and outside plant engi- 
neer, Southern New England Telephone Company, 
New Haven, Conn. 

Charles Rifas Harte, engineer, The Connecticut 
Company, New Haven, Conn. 

Philip H. Hatch, general mechanical superintendent, 
New York, New Haven and Hartford Railroad Com- 
pany, New Haven, Conn. 

Calvin T. Hughes, general superintendent, Connec- 
ticut Light and Power Company, Waterbury, Conn. 
Herbert W. Sundius, equipment engineer, Southern 
New England Telephone Company, New Haven, 
Conn. 


Denver 


Nelson Roosevelt Love, chief engineer, Denver Tram- 
way Corporation, Denver, Colo. 


East Tennessee 


Alfred Carter Crymble, special projects engineer, 
Tennessee Eastman Corporation, Kingsport, Tenn. 


Ithaca 


William W. Perry, chief engineer, New York State 
Electric and Gas Corporation, Binghamton, N. Y. 


Lehigh Valley 
Loyal Vivian Bewley, head of electrical engineering 
departmenj, Lehigh University, Bethlehem, Pa. 


Los Angeles 


Eugene L. Bettannier, general manager and chief 
engineer, Municipal Light and Power Department, 
Pasadena, Calif. 

Charles P. Garman, chief electrical engineer and 
deputy general manager, power system, Water and 
Power Department, City of Los Angeles, Los Angeles, 
Calif. 

William S. Peterson, assistant chief electrical engineer, 
Water and Power Department, City of Los Angeles, 
Los Angeles, Calif. 
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Mexico 


Basil Nikiforoff, chief electrical engineer, Mexican 
Light and Power Company, Mexico, Federal District, 
Mexico 


Michigan 2 

George M. Chute, application engineer, General. 
Electric Company, Detroit, Mich, . 
Samuel M. Dean, chief engineer of the system, The 
Detroit Edison Company, Detroit, Mich. 

Leroy Stewart Foltz, professor and head of electrical 
engineering department, Michigan State College, 
East Lansing, Mich. , 

James S. Gault, associate professor of electrical engi- 
neering, University of Michigan, Ann Arbor, Mich. 


Walter G. Knickerbocker, superintendent of meters, - 


The Detroit Edison Company, Detroit, Mich. 
Joseph Chester Langdell, electrical engineer, Com- 
monwealth and Southern Corporation, Jackson, Mich, 


Milwaukee » 

Clarence T. Evans, consulting engineer, Cutler- 
Hammer, Inc., Wauwatosa, Wis. 

Harold Winograd, engineer-in-charge, rectifier design, 
Allis-Chalmers Manufacturing Company, Milwaukee, 
Wis. ‘ ; 

N ew York I 
Reginald Samuel Bennett, chief electrical engineer, 
T. Firth and J. Brown, Ltd., Sheffield, England. 


Richard Morris Bush, electrical-mechanical engineer, — 


special engineering division, Diablo Heights, Canal 
Zone. 
Graham Claytor, operating vice-president, American 
Gas and Electric Service Corporation, New York, 
Ne ¥. ; 
Robert Frank Hamilton, chief, public works and public 
utilities, U.S.A.C.A., Hq. U.S.F.E.A., c/o Postmaster, 
NY. : 
Horace Herndon Nance, engineer, long lines depart- 
ment, American Telephone and Telegraph Company, 
New York, N. Y. 
Ralzemond Drake Parker, telegraph development 
director, Bell Telephone Laboratories, Inc., New 
York, N. Y. 
Allen Danforth Pettee, chief engineer, General Cable 
_ Corporation, New York, N. Y. , 
A. Henry Pikler, consultant; partner, Pikler and 
Veros, engineers, Budapest, Hungary. 
Earl G. Ports, technical director, radio division, 
Federal Telephone and Radio Corporation, Newark, 
pe eee 
Walter LaVern Simpson, chief electrical engineer, 
Rio de Janeiro Tramway, Light and Power Company 
_ and Sago Paulo Tramway, Light and Power Company, 
Sao Paulo, Brazil. tao 


Gordon Thompson, chief engineer, Electrical Testing 


Laboratories, Inc., New York, N. Y. ; 
Philip Harold Trickey, chief engineer, Diehl Manu- 
facturing Company, Finderne, N. J. ; 

. Harold Alden Wheeler, consulting radio physicist, 
Great Neck, N. Y. : 


North Carolina 


' Nathaniel E. Cannady, North Carolina State Elec- 


trical Engineer and Inspector, Insurance Department, 
Raleigh, N. C. : ‘ 


North Texas ‘ 


John William Carpenter, president and general man- 
ager, Texas Power and Light Company, Dallas, Tex. 


_ Philadelphia, 
John Grist Brainerd, professor of electrical engineering, 


Moore School of Electrical Engineering, University 
of Pennsylvania, Philadelphia, Pa. 


Pittsburgh 


Richard Thomas Stafford, manager, transformer 
section, Pittsburgh Works, Allis-Chalmers Manufac- 
turing Company, Pittsburgh, Pa. 
Ralph Haven Wright, steel mill engineer, Westing- 
house Electric Corporation, East Pittsburgh, Pa. 


Portland 


Eugene Caldwell, general manager, Willamette 
Hyster Company, Portland, Oreg. ; 

Orin Anton Demuth, chief, system engineering staff, 
Bonneville Power Administration, Portland, Oreg. 
James H. Polhemus, president, Portland General 
Electric Company, Portland, Oreg. 


7 


Providence 

Stanley Green, vice-president and chief engineer, 
Aeroyox Corporation, New Bedford, Mass. 

San Francisco 


Lester Edwin Reukema, professor of electrical engi- 
neering, University of California, Berkeley, Calif. 
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. Washington ~ 


Schenectady ; 

Harold Whitney Bibber, chairman, engineering divi- 
sion, and professor of electrical engineering, Union 
College; Schenectady, N. Y. ' 
Andrew Kidd Bushman, manager, application and 
service. engineering divisions, apparatus department, 
General Electric Company, Schenectady, N. Y. 

John Wendell Butler, sponsor engineer, central station 
engineering divisions, General Electric Company, 


. Schenectady, N. Y. ‘ rH 


Charles Concordia, analytical engineer, central station 
engineering divisions, General Electric Company, 
Schenectady, N. Y. i 
Martin Arthur Edwards, assistant engineer, general 
engineering and consulting laboratory, General Elec- 
tric Company, Schenectady, N.Y. - nee ' 
Clifford McClain Foust, division engineer, high volt- 
age and nucleonics division, general engineering and 
consulting laboratory, General Electric Company, 
Schenectady, N. Y. 

Ernest Eldon Johnson, manager of engineering, appa- 
ratus department, General Electric Company, Sche- 
nectady, N. Y. ; P 
Charles Evans Kilbourne, designing engineer, motor 
and generator engineering division, General Electric 
Company, Schenectady, N. Y. 

Thomas Merriam Linville, electrical engineer, motor 
and generator engineering division, General Electric 


' Company, Schenectady, N. Y. > 


Chauncey Guy Suits, vice-president and director of 

electric research laboratory, General Electric Com- 

pany, Schenectady, N. Y. 

William Comings White, electronics engineer, research ~ 
laboratory, General Electric Company, Schenectady, 

Nay 


Seattle 


Austin V. Eastman, professor of electrical engineering, 
University of Washington, Seattle, Wash. 
Roy E. Kistler, transmission protection engineer, 
Pacific Telephone and Telegraph Company, Seattle, 
Wash. : © : ; 


Virginia 


Joel Halbert Berry, district manager, electric depart-, 
ment, Virginia Electric and Power Company, Norfolk, 
Va. ; [ ‘ 

Claudius Lee, professor of electrical engineering, 
Virginia Polytechnic Institute, Blacksburg, Va. 


James Shannon Miller, Jr., professor of electrical engi- 


neering, University of Virginia, University, Va. 


y 


Jo&ph Brown Feder, principal electrical engineer, 
United States Coast Guard} Washington, D. C. 

Walter B. Bigelow, assistant chief, engineering division, _ 
Rural Electrification Administration, Washington, 
D.C. 


1947-48 OFFICERS INDUCTED 


The official report of the committee of 
tellers was read by Secretary Henline at 
President Housley’s request in the absence 
of a representative of the committee which 
consisted of seven members of the New 
York Section: J. F. Moore, chairman; 
F. A. Blanding, E. A. Blomqvist; J. W. — 
Danser; R. C. Darrow; F. A, DeArc- 
angelis; and H. B. Margolis. The report’ 
disclosed that a total of 8,978 ballots had 
been received of which 26 were invalid 
because of receipt after June 1; 39 were 
invalid because of receipt from members 
in arrears for dues to April 30, 1947; and 
150 invalid because of lack of member’s 
signature; leaving a total of 8,763 valid 
ballots, on the basis of which President 
Housley declared the following list of new 
Institute officers duly elected for the ad- 
ministrative year which begins August 1: 


1. President 
Blake D. Hull, of the St. Louis Section. 


2. Vicé-Presidents 
G. W. Bower, of the New York Section, for District 2— 
‘Middle Eastern. i ; 


J. H. Berry, of the Virginia Section, for District 4— 
Southern, 4 


I. M. Ellestad, of the Nebraska Section, for District 6— 
North Central, 
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_ D.G. Geiger, of the Toronto Section, fo: ; 


page 799). 


‘tional prize awards for technical papers — 


; , 
; 


D. I. Cone, of the San Francisco Section, for District § 
—Pacific. ~ 


Canada. 
3. Directors LP i. fe as 
W. L. Everitt, of the Urbana Sectien. Pr 


‘A. GC. Monteith, of the Pittsburgh Section, © 
E. B. Robertson, of the Dallas Section. ae 
4. Treasurer , : 

W. I. Slichter, of the New York Section, _ 


* These new officers, together with 
following holdover officers, will constitute 
the AIEE board of directors for the a 
ministrative year which begins August 
1947: J. Elmer Housley of Alcoa, Tenn. 
(retiring president); W. E. Wickenden of | 
Cleveland, Ohio (junior past president); 


ner of Oklahoma City, Okla.; G. 3 
Davis of Cambridge, Mass.; J. F. Fairman 
of New York, N. Y.; J. M. Flanigen of 
‘Atlanta, Ga.; ‘R. T. Henry of Buffalo, 
N. Y.; T. G. LeClair of Chicago, ig 
M. J. McHenry of Toronto, Ontari 
J. R. North of Jackson, Mich.; D. A. 
Quarles of New York, N. Y.; W. C. 
Smith of San Francisco, Calif.; C. F. 
Terrell of Seattle, Wash.; E. P. Yerkes 
of Philadelphia, Pa. ale 
At this point, President Housley calle 
Mr. Hull to the platform, pinned upon 
lapel the official gold AIEE emblem of | 
new office and formally introduced him as _ 
AIEE president for the administrative year 
1947-48. Mr. Hull’s remarks incidental — 
to his acceptance, setting a pace and a 
pattern’ for next year’s Institute adminis- 


tration; are given also in this issue (see 


\ ‘ : < 2 4 
Institute Prizes Awarded 

‘ * ¥ a 

The recipients of the 1946 AIEE na-_ 


Bie a 


were announced at this point by M. D. ~ 
Hooven (F ’44) of the New York Section, — 
chairman of the committee of award for 
Institute prizes, and also chairman of the — 
AIEE technical program committee. Each — 
such national prize award consists of an 


appropriately engrossed certificate and a 


check for $100, the cash award being © 
divided where there are two or more co- 
authors. Mr. Hooven named the follow- 
ing recipients: F 


H. A, P. Langstaff (F’43) West Penn Power Com- 
pany, Pittsburgh, Pa.; H.R. Vaughan (M’41) _ 
Kansas City, Mo., and R. F. Lawrence (A 44) of 
East Pittsburgh, Pa., both with the Westinghouse 
Electric Corporation, for their paper, “Application 
and Performance of Electronic Exciters for Large 
A-C Generators.” Honorable mention was awarded 
to A. G. Ganz (M°46) Bell Telephone Laboratories” 
Inc., New York, N. Y., for his paper, ‘Applications 
of Thin Permalloy Tape in Wide Band Telephone 
and Pulse Transformers,” and to H. S. Black (F°41), 
J. W. Beyer (M °36), T. J. Grieser, and F. A. Polking- — 
horn (M°39), of the Bell Telephone Laboratories, 
Inc., New York, N. Y., for their paper, “A Multi- 
channel Microwave Radio Relay System.” — ; 


Best Paper in Theory and Research. Prize awarded to 
J. A. Becker (F743), C. B. Green, and L. L. Pearson, _ 
of the Bell: Telephone Laboratories, Inc., Murray 
Hill, N. J., for their paper, “Properties and Uses of 
Thermistors—Thermally Sensitive Resistors.” Hon- 
orable mention was awarded to C, G. Veinott (M?34) © 
Westinghouse Electric Corporation, Lima, Ohio, for 
his paper, “Effect of Altitude on Ventilation and — | 
Rating of Aircraft Electric Machines.” sow 


Best Paper in Engineering Practice. Prize awarded to 
4 
4 
‘ 


| 
| 


& ‘ 
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Best Paper in Public Relations. and Education. 


Prize 
awarded to V. P. Hessler (F’43), University of 
Kansas, Lawrence, Kans., for his paper, “Teaching 
Electricity and Magnetism. 2 


Initial Paper. Prize awarded to J. J. “nae and C. E. 
Smith (M’44) The Taylor Winfield Cerporation, 
Warren, Ohio, for their paper, “Influence of Magnetic 
Materials on the Electric Welding Characteristics of 
Resistance Welding Machines.” Honorable mention 
was awarded to G. W. Heumann (M’46) and W. F. 
Strong (A*41) General Electric Company, Schenec- 
tady, N. Y., for their paper, ‘“‘Electronic Control of 
Frequency Converter Sets for Testing Aircraft Models.” 


Branch Paper. Prize awarded to James W. Crooks, 
Jr. (A’47) Kansas State College, Manhattan, 
Kans., for his paper, ““A Variable-Speed Constant 
Frequency A-C Generator.” 


However, none of the authors of the 
prize-winning papers was present to receive 
his award. 


AIEE Lamme Medal Presented 


“For his foresight, leadership, and 
creative contribution in the development of 


switching equipment,” President Housley 


presented the AIEE 1946 Lamme Medal to 
John B. MacNeill (F ’42) of the Pittsburgh 
Section, manager of the switchgear and 
control division, Westinghouse Electric 
Corporation. Preliminary to this cere- 
mony, A. C. Monteith (F 45) of the Pitts- 
burgh Section, member of the AIEE 
Lamme Medal committee, and director- 
elect, outlined some of the works and 
philosophies of Benjamin Garver Lamme 
which underlined the annual award, de- 
claring that “the Medal not only serves. . 


to recognize one outstanding engineer 
- each year, but also it requires the electrical 


profession to sit down each year.and count 
its blessings one by one. In this way, we 
are made more conscious of the achieve- 
ment of one man, and recognition of him 
serves as a further inspiration to the rising 
generation in the profession. . . .” 

- The career of Medalist John B. MacNeill 
was the subject of a searching address by 
S. M. Dean (F 46) of the Detroit Section, 
chief engineer of the system for the Detroit 
Edison Company. Choosing for the topic 
of his response ‘““The Switching of Large 
Power,” Medalist MacNeill presented an 
interesting résumé of the development of 
heavy duty power system switching equip- 
ment, with special emphasis on the im- 
portant part played by the pioneering 
spirit of several power companies in making 
system short-circuit tests under operating 
conditions. 
this group of three Lamme Medal ad- 
dresses is given elsewhere in this issue; see 
pages 747-53.) 


President Housley Speaks 


President Housley pointed out that in 
making an address at this annual meeting, 
he was meeting the requirements of Section 
39 of Article VII of the AIEE constitution 
which enumerates the duty of the AIEE 
president, including the specific require- 
ment “that he shall deliver an address at 
an annual convention.” President Hous- 
ley summed up the accomplishments and 
the present challenging opportunities ‘of 
of the electrical engineering profession in 
particular and the engineering profession 
in general under the topic, ‘‘Engineering— 
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_treal. The Sections approved were: 


(Essentially the full text of - 


Instrument of Peace.” 
this address see page 798.) 

Prior to his address, President Housley 
gave high praise to the work of the AIEE 
headquarters staff and called for a “Special 
Commendation for the splendid job which 
they have done” to which the audience 
responded with hearty applause. Mr. 
Housley asserted that ‘‘as the Institute 
grows, our staff in effect gets smaller. 
Other societies have expanded their staffs 
several fold, but we have been going along 
without much change in the size of the 
staff. For a number of years the staff has 
carried a_ terrific burden, and a large 
amount of work resulting from the expan- 
sion of our activity and the broadening of 
the field of electrical engineering. .. . 
The tempo of today is terrific.” 


New Sections Voted 
by Board of Directors 


Authorization of two new AIEE Sections 
was among the numerous items of business 
completed at the regular meeting of the 
board of directors, held June 12, during the 
AIEE summer general meeting in Mon- 
the 
Shreveport Section (formerly a Subsection 
of the New Orleans Section) and the Pan- 
handle Section (formerly a Subsection of 
the North Texas Section). 

New appointments, changes in the by- 
laws, and committee reports also made up 
the agenda. 


BYLAWS 


Amendments to the bylaws were 
adopted, as follows, upon recommendati6n 
of the committee on constitution and by- 
laws: 


Section 8 Deleted. Pertaining to preliminary con- 
sideration by board of examiners of applications for 
transfer to grade of Member. 


Section 47. Reference to finance committee deleted 
(as that committee does not enter into discussion of 
Section territory. Financial support of Sections is 
covered by Section 48.) 


Upon recommendation of a special com- 
mittee to review the provisions for the pur- 
chase of life membership (Sec. 20, Constitu- 
tion; Sec. 21, Bylaws) and exemption from 
future payment of dues as a Member for 
Life (Sec. 22, Constitution; Sec. 20, By- 
laws), the board voted to instruct the com- 


mittee on constitution and bylaws to take © 


the necessary steps for the deletion of Sec- 
tion 20 of the constitution and Section 21 
of the bylaws, in order to terminate the pro- 
visions for the purchase of life meinbership. 


COMMITTEES 


Mr. Ransom made a progress report of 
the situation with respect to a revision of 
the National Labor Relations Act. 

A proposal for a special committee on 
professional relations, with a scope in- 
cluding methods of handling professional 
and economic problems of engineers and 
industrial relations, and providing infor- 
mation and assistance to electrical engineers 
in the formation of engineering associations 
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for such purposes, was referred to the com- 
mittee on planning and co-ordination for 
recommendation to the board. 

Chairman F. A. Cowan (F’45) of the 
special committee to review the practices 
in the award of Institute prizes presented a 
report of that committee, which was dis- 
cussed and referred to a conference of vice- 
presidents and District secretaries held the 
next day. 

The annual report of the board of direc- 
tors for the fiscal year which ended April 
30, 1947, prepared by the secretary, .was 
approved for publication in ELECT RICAL 
ENGINEERING. 


OTHER SOCIETIES 


The technical program committee, upon 
its request, was authorized to arrange a 
joint conference session, during the 1947 
Midwest general meeting of the Institute, 
with the Second International Lightiogy 
Exposition and Conference. 

An invitation to send one or two dele- - 
gates to the centenary celebration of the 
Royal Netherlands Institution of Engi- 
neers during the week beginning Septem- 
ber 22, 1947, was referred to the president 
with power to act. 

The board accepted a proposal of the 
Italy America Society to’ turn over to 
AIEE all assets in the Alessandro Volta 
Memorial Fellowship Fund ($18,700.15) 


to be used for a purpose consistent with the 


objects for which the memorial originally 
was established. 


APPOINTMENTS 


The appointment of a Fellow of the 
Institute (not a member of the board of 
directors) as a member of the board of 
trustees of the Retirement System for AIEE 
Employees for the 4-year term beginning 
August 1, 1947, was referred to the presi-- 
dent with power to act; also, the appoint- — 
ment of an AIEE representative on the 
Engineers’ Council for Professional De- 
velopment for the unexpired term, ending 
in October 1947, of E. C. Stone (F’31) re- 
signed. 

H. H. Henline (F ’43) was reappointed 
secretary of the Institute for the administra- 
tive year beginning August 1, 1947, in 
accordance with Section 37 of the constitu- 
tion. 


STANDARDS 


The board confirmed actions of the ex- 
ecutive committee by letter ballot on recom- 
mendations of the Standards committee, as 
follows: 


1. Authorization of appointment of J. H. Lampe 
(M 226) as representative of the Institute, and A. M. 
Unger (A’40) as alternate, on Sectional Committee 
£49.1, Safety in Electric bigger and Gas Welding 
and Cutting Operations. 


2. Adopted as AIEE Standards, revisions of: 

(a) Report 40, “Electric Recording Instruments,” 

(6) Report 700, “Aircraft D-C Apparatus Voltage 
Ratings.” 


MEMBERSHIP 


Recommendations adopted by the board 
of examiners at its meeting May 15, 1947, 
were reported and approved. 
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The following actions were taken upon 
recommendation of the board of examiners: 
12 applicants were transferred, one was elected, and 
one was reinstated to the grade of Fellow; 71 appli- 
cants were transferred and 34 were elected to the 
grade of Member; 918 applicants were elected to 
the grade of Associate; 683 Student members were 
enrolled. 


Report was made and approved of dis- 
bursements from general funds for the 
month of May amounting to $60,272.26. 

_ As required by the Institute bylaws, the 
board directed the transfer from the active 
membership list to a “suspended” list of the 
names of all members in arrears for dues for 


the fiscal year which began May 1, 1946. - 


The time for payment of these dues was ex- 

tended until further action by the board. 
Present at the meeting were: 

President—J. Elmer Housley, Alcoa, 


Tenn. Past 


« 


3 } { e. 
President—C. A. Powel, East Pittsburgh, Pa. Vice- 


Presidents—O. E. Buckley, New York, N. Y.; R. F. 


Danner, Oklahoma City, Okla.; E. W. Davis, Cam- 
bridge, Mass.; E. S. Fields, Cincinnati, Ohio; F. L. 
Lawton, Montreal, Que.; L. M. Robertson, Denver, 
Colo.; C. F. Terrell, Seattle, Wash.; H. B. Wolf, 


Charlotte, N. C. Directors—P. L. Alger, Schenec- — 


tady, N. Y.; J. M. Flanigen, Atlanta, Ga.; R. Te 
Henry, Buffalo, N. Y.; C. M. Laffoon, East Pitts- 
burgh, Pa.; M. J. McHenry, Toronto, Ont.; C. W. 


Mier, Dallas, Tex.; S. H. Mortensen, Milwaukee,» 


Wis.; J. R. North, Jackson, Mich.; D. A. Quarles, 
New York, N. Y.; Walter C. Smith, San Francisco, 
Calif.; E. P. Yerkes, Philadephia, Pa. Secretary— 
H. H, Henline, New York, N. Y. By invitation: 
Incoming officers—B. D. Hull, St. Louis, Mo.; J. H. 
Berry, Norfolk, Va.; G. W. Bower, Haddonfield, 
N. J.; I. M. Ellestad, Omaha, Nebr.; D. I. Cone, 
San Francisco, Calif.; D. G. Geiger, Toronto, Ont.; 
W. L. Everitt, ‘Urbana, Ill.; A. C. Monteith, East 
Pittsburgh, Pa.; Elgin B. Robertson, Dallas, Tex. 
Part Time—F. A. Cowan, chairman, special committee 
to review the practices in the award of Institute 
Prizes; and C. W. Ransom, AIEE representative on 
Engineers’ Joint Council panel on labor legislation. 


Conference on Student Branches 


Held in Montreal 


_ A conference on Student Branches was 
held in Montreal, June 10, 1947, during 
the summer general meeting under the 
sponsorship of the AIEE committee on 
Student Branches and with Chairman J. 
F. Calvert (F *45) of the committee pre- 
siding, The following notes covering this 
conference were prepared by Chairman 
Calvert. 

The subcommittee on the establishment 
of new Student Branches [consisting of E. 
M. Strong (M40), chairman; E. S. Lee 
(F’30); and R. G. Warner (F’45)] 
reported through its chairman. During 
the year, applications for the establishment 
of new Student Branches have been re- 
‘ceived from five schools. It was noted 
that one of them, Wayne University of 
Detroit, Mich., was recommended to the 
board for the establishment of a Student 


Branch. Wayne University has an Engi- * 


neers’ Council of Professional Development 
accredited course of study in electrical 
engineering. 

No information was presented to show 
that there were circumstances relating to 
the other United States schools applying 
which would indicate that ECPD would 
have been unable to act, had it been asked 
to do so, and these schools could have 
been accredited by ECPD by this time. 
Consequently, it was the vote of the com- 
mittee on Student Branches (including the 
Branch counselors ‘present) that these 
schools be advised why the committee felt 
_regretfully unable to recommend the estab- 
lishment of Student Branches at this time. 
The essence of the decision was that, as 
an active supporter of ECPD, the AIEE 
could not go contrary to the sense and 
purpose of ECPD thinking unless there 
was cause to believe that ECPD had been 
unable to perform its full duties. 

The thought was expressed that the 
schools not accredited could establish local 
electrical clubs for the students, if they 
had not already done so, and that assistance 
for these clubs might be secured in many 
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ways through near-by AIEE Sections. 
The ATEE is usually able and nearly always 
glad to endeavor to supply suitable speakers 
for groups interested in electrical engi- 
neering. Also the AIEE welcomes guests 
to its own technical Sections meetings. 
The committee is hopeful that, following 
ECPD accrediting of the electrical engi- 
neering departments in each of these 


‘schools, the AIEE may receive applications 


for the establishment of a Student Branch 
at each, and prompt action on such cases 
can be assured. Also it is hoped that, if 
other assistance can be afforded through 
the AIEE, it will be asked for. 

One school from outside the United 
States, and hence outside the areas of 
ECPD accrediting, applied during the 
year for the establishment of a Student 
Branch. The committee has been unable 
to secure really pertinent information 
beyond that given in the published ma- 
terial forwarded with the application from 
the institution, but the subcommittee 
expects to make strenous efforts to prepare 
a report for either the fall or winter general 
meetings, 

A related matter was disposed of, namely, 
the general case of.a university which has 
a branch of the school in another city. A 
specific case was treated, not as an isolated 
problem, but to establish a precedent and 
general pattern. The University of Illinois, 
Urbana, has inaugurated at Navy Pier, 


Chicago, Ill., courses of study including 


the first two years in electrical engineering. 
The university is responsible in every way 
for the Navy Pier School, it is in fact part 
of the University of Illinois. Its cur- 
riculums, teaching staff, facilities, and so 
forth, are determined by the university, 
which has an ECPD accredited curriculum 
and an AIEE Student Branch at Urbana. 
The department of electrical engineering 


desires to have an AIEE subbranch or 


division at Navy Pier. The committee 
on Student Branches not only agreed that 
this would be fully within the scope of the 
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' AIEE activities at the University « Illinois 


headquarters. 


such an electrical club eventually might 


_ grade to Associate grade in the Institute. — 


- below: 


A 


but also urged that at this and at the 
universities in similar situations, such suk 
branches or divisions be established wor 
ing out of the main Student Branc. 
principal electrical engineering departt 
In a number of places throughou 
United States, there are junior — 
where students complete their sophor 
work before proceeding to the u 
to take electrical engineering courses. 
some cases rather close relations e 
between the colleges and the univer: 
but the university definitely is not re 
sponsible for the educational policies 
the junior college. The question arc 
“Should subbranches be established 
these junior colleges as the curriculums 0! 
the latter are not ECPD accredited in 
electrical engineering?” It was agreed 
(through discussion only) at the meeting 
of the committee on Student Branches, — 
that local Sections and Student Branc 
might render local assistance and encourage - 
the establishment of electrical clubs at th 
junior colleges, but with the clear und 
standing that this does not imply th 


become an AIEE Student Branch. 

During the spring of 1947 a joint sub- 
committee was formed with the member-_ 
ship committee (at the latter’s suggestio 
to consider the establishment of a pro- © 
cedure for automatic transfer from Student _ 


The representatives from the committee on 
Student Branches were L. T. Rad 
(M43) senior member; 'M. M. Co: 
(F 40); and A. G. Ennis (M’38). Or 
a preliminary report was asked for at this 


to the principle of automatic transfer, — 
and chief among them are those indicated — 


Lr 
=" 


1. There are in the ATEE corporate members of 
three grades (Fellows, Members, and Associates) and 
there are Student members. Admission to corporate _ 
membership does and, it was thought, should require 
application through and recommendation to the 
board by the examining committee. - _ 
2. There would be the question of increased dues 
without the written approval of the student if an 
automatic transfer scheme were to be worked out. 
3. There might be a failure upon the part of the 
student to recognize the importance it is desired to 
have ascribed to corporate membership. ‘ 
4. There would be the possible problems resulting 4 
from dues falling in arrears for certain men in case an 
automatic transfer procedure were adopted, and the. 7 
legal aspects of automatic transfer from student to 9 
corporate membership are at this time unexplored. 
The purpose behind the idea of auto- — 
matic transfer was to prevent the loss of — ; 
potential membership at a time when a 
student becomes an active engineer. He — 
then is busy with his work and his address 
is changing in a manner difficult to follow. 1 
It was decided to suggest the continuation ; 
of the joint subcommittee with the purpose 
of studying all ways for facilitating the 
transferring from Student to, Associate 
grade, thus not limiting the study to the 
automatic procedure as has been done for 4 
the past few months. The basic purpose 
is an admirable one, and it is hoped that 
oe \ a 
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a further report may be expected at the 


fall, or at the latest, the winter meeting. | 
Mr. R. G. Warner briefly reviewed the 
matter of student prizes. He commented 
on the fact that the summer meeting (1947) 
in Montreal marked the inauguration of a 
session at which District Branch prize 


papers were required to be presented from _ 


about half of the Districts. This year, 

the Members-For-Life Fund made it 
possible for the Branch prize papers from 
the odd-numbered Districts to be presented. 
Another year the winning papers from the 
even Districts may be cared for similarly. 
Mr. Warner also advised. that there were 
certain other awards under consideration, 
about which he was not yet in a position to 
provide definite information. 

Some of those present urged that, in 
regard to receiving publications, Student 
members should be granted the same 

- privileges as corporate members, and they 
were informed that this matter is already 
under consideration by the publications 
committee. 

Prior to the meeting, the chairman had 
received from two counselors letters which 
suggested somewhat divergent views on 
the procedure for the selection of District 


Branch prize papers, Because of the 
lateness of the hour, this was not intro- 
duced for discussion. Data on present 
procedures are available at AIEE head- 
quarters, 

Lack of time also prevented a discussion 
of joint Student Branches. The new 
bylaws and the last annual report of the 
committee on Student Branches should 
prove clarifying for those interested. In 
essence, with certain restrictions applied, 
a Joint Student Branch upon the approval 
of the board of trustees, may be established 
with Students of the AIEE and those of 
certain other societies as Student members; 
but at present. a pending constitutional 
change must be completed before waiver 
of the AIEE entrance fee can be granted to 
Institute of Radio Engineers, American 
Society of Mechanical Engineers, or other 
types of members in the Joint Branch, as 
it now is granted to AIEE Student mem- 
bers at the time of their graduation from 
college. 

The meeting was called to order at 9:40 
and adjourned at 12 noon. Attendance 
was between 50 and 75, and the discussions 


‘were numerous and energetic throughout 


the meeting. 


Engineering Profession Affected by Labor 
Management-Relations Act of 1947 


A report submitted by C. W. Ransom 
(A’36) for AIEE President J. Elmer 
Housley states that “the new Labor 
Management Relations Act, combined with 
the expressed intent of the Congress as 
recorded in the legislative history of the 
bill (HR 3020), meets practically all of 
the objectives expressed in recent months 
by AIEE members. 

“Tt retains collective bargaining rights 
for the minority who wish to remain under 
the coverage of the act. Full freedom of 
choice in exercising or rejecting collective 
bargaining is assured professional em- 
ployees. This is accomplished by de- 
fining the term, ‘professional employee,’ 
and the addition of a mandatory provision 
requiring that the National Labor Rela- 
tions Board (NLRB) group professional 
‘employees separately, for the purpose of 
conducting a collective bargaining election. 

“Provision also is made whereby groups 
of employees constituting an appropriate 
unit (professional employees) may reject 
a previously selected bargaining repre- 
sentative, providing 12 months have 
elapsed since a valid election. As this 
involves the application of several sections 
of the act, the detailed procedure by which 
it is to be accomplished will have to be 
established by administrative rulings of the 
NLRB. 

“The definition of the term ‘supervisor’ 
is decidedly more restrictive than the 
definition proposed in the bills prepared 
early this year. The extent to which it 
will exclude engineers previously covered 
_ by the National Labor Relations Act, 
if any, will depend on the interpretation 


placed on it by the NLRB and ultimately 
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by the United States Supreme Court. 
“The legislative record indicates that 
the new law also has achieved the freedom 
for nonunionized unstratified professional 
employees desired by the majority of the 
Institute members (84 per cent according 
to the membership opinion poll). In 
the “Statement of the Members on the 
Part of the House” in the House of Repre- 
sentatives Report 510 on HR 3020, the 
following appears: 

Section 8 (d) (3) of amended Labor Act in the House 


bill provided that nothing in the act was to be con- 
strued as prohibiting an employer from forming or 


maintaining a committee of employees and discussing | 


with it matters of mutual interest, if the employees 


_did not have a bargaining representative, This pro- 


vision is omitted from the conference agreement 
since the act by its terms permits individual employees 
and groups of employees to meet with the employer 
and section 9 (a) of the conference agreement permits 
employers to answer their grievances. | 


“Thus, this expression of Congressional 
intent indicates that for all practical 
purposes, Congress has granted optional 
exemption. 

“The sections of the bill of particular 
interest to professional employees are as 
follows: 

“Section 2 (712). The term ‘professional 
employee’ means—(a) any employee en- 
gaged in work (I) predominantly intel- 
lectual and varied in character as opposed 
to routine mental, manual, mechanical, or 
physical work; (II) involving the con- 
sistent exercise of discretion and judgment 
in its performance; (III) of such a charac- 
ter that the output produced or the result 


accomplished cannot be standardized in | 


relation to a given period of time; (IV) 
requiring knowledge of an advanced type 
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in a field of science or learning customarily 
acquired by a prolonged course of special- 
ized intellectual instruction and study in ~ 
an institution of higher learning or a hos- 
pital, as distinguished from a general aca- 
demic education or from an apprenticeship 
or from training in the performance of 
routine mental, manual, or physical 
processes; or (5) any employee, who (I) 
has completed the courses of specialized 
intellectual instruction and study described 
in clause (IV) of paragraph (a), and (II) 
is performing related work under the super- 
vision of a professional person to qualify 
himself to become a professional employee 
as defined in paragraph (a). 

‘Section 9 (6). The Board shall decide 
in each case whether, in order to assure 
to employees the fullest freedom in exercis- 
ing the rights guaranteed by this act, the 
unit appropriate for the purposes of 
collective bargaining shall be the employer 
unit, craft unit, plant unit, or subdivision 


_ thereof: Provided, that the Board shall 


not (1) decide that any unit is appropriate 
for such purposes if such unit includes 
both professional employees and employees 
who are not professional employees unless 
a majority of such professional employees 
vote for inclusion in such unit; ... 


‘*Section 9 (c) (1). Whenever a petition 
shall have been signed in accordance with 
such regulations as may be prescribed 
by the Board—(A) by an employee or 
group of employees or any individual or 
labor organization acting in their behalf 


. alleging that a substantial number of the 


employees—(II) assert that the individual 
or labor organization, which has been 
certified or is being currently recognized 
by their employer as the bargaining repre- 
sentative, is no longer a representative as 
defined in section 9 (a);—the Board shall 
investigate such petition and, if it has 
reasonable cause to believe that a question 
of representation affecting commerce exists, 
shall provide for an appropriate hearing 
upon due notice. Such hearing may be 
conducted by an officer or employee of 
the regional office, who shall not make any 
recommendations with respect thereto. 
If the Board finds upon the record of such 
hearing that such a question of representa- 
tion exists, it shall direct an election by 
secret ballot and shall certify the results 
thereof, 


“Section 2 (17). The term ‘supervisor’ 
means any individual having authority, 
in the interest of the employer, to hire, 
transfer, suspend, lay off, recall, promote, 
discharge, assign, reward, or discipline 
other employees, or responsibility to direct 
them, or to adjust their grievances, or 
effectively to recommend such action, if 
in connection with the foregoing the 
exercise of such authority is not of a merely 
routine or clerical nature, but requires the 
use of independent judgment.” 

The AIEE, along with the other major 
engineering societies, has been active in 


' studying and making recommendations 


regarding labor legislation for some time. 
These activities, along with those of the 
other societies, have been reported in the 
pages of ELECTRICAL ENGINEERING, 
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including such items as the board of 
directors action on collective bargaining 
(EE, Mar ’47, p 297), the Engineers Joint 
Council’s adoption of the American 
Society of Civil Engineers labor policy 
(EE, Mar °47, p 316), distribution of the 


Middle Eastern District Meeting to Feature Aircraft Applications 


Aircraft electrical applications in small motors will be featured at the Middle Eastern District meeting, 

September 23-25, 1947, Biltmore Hotel, Dayton, Ohio. J 

of how electricity is used in an airplane, a diagram of a B-29 Superfortress giving the 48 places 
where electric motors are used on this airplane. A total of 152 electric motors are used 


STANDARDS eee 


Ninth Progress Report . 
on AIEE Aeronautical Standard 


The ninth progress report covering the 
aeronautical electrical standards activities, 
assigned to the committee on air transpor- 
tation [chairman, J.D. Miner (M’42)], has 
been submitted to the AIEE Standards 
committee. The report, dated June 9, 
1947, summarizes the activities of the vari- 
ous subcommittees since the eighth prog- 

_ ress report (LE, Feb ’47, p 188). 

Aircraft Electrical Systems [Subcommittee 
Chairman, W. F. Moore]. The subcom- 
mittee has been reorganized under the 
chairmanship of W. F. Moore. It has re- 
leased a preliminary draft, partially com- 
pleted, of the “Aircraft Electrical Systems 
Guide Report.’ This draft has been pre- 
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Wagner Act opinion poll to AIEE member- 


ship (EE, May ’47, p 495), views of engineers 
on Wagner Act changes (EE, May °47, 
p 510), AIEE labor legislation poll and 
action (EE, June °47, p 594), collective 
bargaining pamphlets (EE, June °47, p 


printed and is being circulated by the 
Standards committee for criticism, com- 
ment, and for additional contributions. 

The subcommittee is engaged actively in 
the preparation of a report on the magni- 
tude of recovery voltages to be expected on 
24-volt d-c aircraft electric systems. Work 
has been in progress on this project for a 
considerable length of time. Committee 
agreement could not be obtained on a pre- 
vious report, and a new group of oscillo- 
grams currently is being analyzed to see if 
the results will be more consistent than 
those obtained previously. 

Aircraft Electrical Rotating Machinery [Sub- 
committee Chairman, M. L. Schmidt (M ?43)]. 
AIEE Standard 800, “‘Proposed Test Code 
for Direct-Current Aircraft Machines’? was 
printed and issued for one year’s trial use in 
March 1947. A working group now is 
engaged in developing rating standards for 
engine-driven generators. 

Aircraft Electrical Control, Protective De- 
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Act (EE, June °47, p 597), and the com- 


Shown above is an excellent example. 


‘ - : * the 
597), AIEE directors’ approval of the 
committee on the National Labor Relations 


mittee on collective bargaining section of 
the board of directors report (EE, July 47, 
£715). ] ”" 


4 
: 


vices, and Cable [Subcommittee Chairman R. J. 
Lusk]. A subcommittee report, “Time- 
Current Characteristics for Emergency 
Operation of Aircraft Cable,’? was com- 
pleted and distributed in November 1946. 
It is planned to issue a test code for aircraft 
cable based on the work done in connection 
with this report. The subcommittee also is — 
preparing a test code for circuit interrupt- | 
ing devices. A voltage regulator working | 
group has been established recently, which 
is studying the problemsassociated withair- __ 
craft voltage regulators. It is too early as 
yet to state the form in which the work of __ 
this group eventually will be presented. 
Basic Principles of Altitude Rating [Sub- 
committee Chairman, W. E. Pakala (M’45)\. 
This subcommittee was formed in 1946 to | 
develop a report similar to AIEE 1, in that 
the report will be a basic standard for alti- 
tude rating of electric apparatus from sea 
level to 50,000 feet. The work of this sub- __ 
committee is still in its preliminary stages. 
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Joint Committee on Carbon Brushes [Sub- 
committee Chairman, V. P. Hessler (F’43)]. A 
preliminary test code is nearing completion. 
It will include methods of sampling and test 
procedure, brush materials, a description of 
brush testing equipment, and procedures 
for contact drop and friction test. 

Aircraft D-C Apparatus Voltage Ratings 
(AIEE 700). This has been approved for 


publication as an AIEE Standard. Nomi- . 


nal voltages are 12 and 24 in agreement 
with American Standards Association 
Committee C67. Comments regarding de- 
tails of the standard still are being received 
by the Standards Committee. 

Aeronautical Definitions. ASA Committee 
C42 has been set up under the chairmanship 
of C. L. Dawes (F 35) to review all electri- 
cal definitions. Subcommittee number 8 
covers transportation, and a working group 
of this subcommittee, under the chairman- 
ship of K. R. Smythe (M44), is assigned 

the field of aeronautical electrical defini- 

tions. Several problems of nomenclature 
referred to AIEE have been passed on to 
the working group for recommendations. 

Safety Conference. A conference on elec- 
trical safety in aircraft was held during the 
winter technical meeting in January. 
Minutes of the meeting were distributed 
and a limited number of extra copies are 
available at headquarters. 


‘Introduction to AIEE Standards (AIEE 
Standard1, June1947). General principles 
upon which temperature limits are based in 
the rating of electric machines and appa- 
ratus are included in a Standard published 
for one year trial use by the American Insti- 
tute of Electrical Engineers, 33 West 39th 
Street, New York 18, N. Y. 
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St. Louis Section Host 
to AIEE Presidents 


On May 21, 1947, the St. Louis Section 
had the honor of playing host to the AIEE 
national president, J. E. Housley, and the 
AIEE president elect, B. D. Hull. Mr. 
Housley visited the St. Louis Section, of 
which Mr. Hull is a member, and spoke 
briefly at the executive committee’s lunch- 
eon and the regular May meeting in the 
evening. x , 

Some of those who attended the executive 
committee luncheon are shown here: 


(Back row, left to right) 


E. S. Rehagan (M’42) chairman elect, St. Louis 
Section 

L. O. Campbell (M’29) chairman, educational com- 
mittee i . 

R. W. Schoetker (M’°45) chairman, entertainment 
committee 

R. N. Slinger (A 34) secretary-treasurer, elect 

J. C. Lebens, Jr. (A’41) chairman, publicity com- 
mittee : 

CG. W. Schemm (A’27) chairman, membership com- 
mittee 

R. G. Horn (M 744) vice-chairman, national member- 
ship committee : 
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Members attending executive committee luncheon in St. Louis, Mo. 


1. H. Lovett (M’25) councilor of Student Branch, 
Missouri School of Mines and Metallurgy, Rolla 


O. V. Tally (M44) chairman. meetings and papers 
cormmiuitee 


(Front row, left to right) 


J. W. Stephens, chairman of Student Branch, Mis- 
souri School of Mines and Metallurgy, Rolla 

C. M. Wallis (M’41) councilor of Student Branch, 
University of Missouri, Columbia 

H. B. Seybt (M °45) past chairman of Section 

J. E. Housley (F 43) ATEE president 

B. D. Hull (F °39) AIEE president elect 

O. T. Farry (M ’40) chairman of Section 


G. Spradling, chairman of Student Branch, University 
of Missouri, Columbia 

In addition to these men, the following 
attended the executive committee lunch- 
eon: R. W. Gaskins (M°37) secretary- 
treasurer; C, M. Lovell (F °44) past chair- 
man; and H. M. Duphorne (A ’29) chair- 
man, fellowship committee. 

Mr. Housley spoke briefly upon the prob- 
lems confronting the national organiza- 
tion of the Institute, progress during his 
administration, and his hopes for the Insti- 
tute next year. } 


Section and Branch Activities— 
Annual Report for 1946—47 


The following constitutes the annual 
report on Institute Section and Branch 
activities for the fiscal year which ended 
April 30, 1947. Similar information for 
three preceding fiscal years appeared in 
ELECTRICAL ENGINEERING in July 
1946, pages 352-4; June 1945, pages 
228-9; June 1944, pages 224—5. 
Present members of the Sections com- 
mittee and the committee on Student 
Branches, supervising the divisions of 
Institute activities covered by this report 


on Section and Branch activities are: 


Sections—G. W. Bower, chairman; R. M. Pfalzgraff 
vice-chairman; A, C. Muir, secretary; D. I. Anzinir 
S. CG. Commander, W. E. Enns, A. H. Frampton, 
H. P. Heafer, V. P. Hessler, W. R. Hough, R. E. 
Kistler, F. L. Lawton, C. W. Lethert, T. M. Linville, 
R. G. Porter, G. S. Purnell, H. B. Wolf, and, ex officio, 
chairmen of all Institute Sections. — 

Branches—J. F. Calvert, chairman; E. M. Strong, 
vice-chairman; L. T. Rader, secretary; M. M. Cory, 
H. L. Davis, Jr., Alfred G. Ennis, Everett §. Lee, 
Eugene W. O’Brien, Walter Charles Smith, R. G. 
Warner, Carl R. Wischmeyer, and, ex officio, all 
Student Branch counselors. ? 


Table I. Section Membership and Meetings During Year Ending April 30, 1947 
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Institute Abtivities 


August 1945 


AITEE 
Members 


Electronics group............ 
Industrial group... .c502d.u0%6 
Power group........ 
Cincinnati....... Veta 
. Electronics group... 
Technical discussion : 
POU P enc enon sfarPeraiothaiviars aoe 6 


Bebe reer reese 


tereese 


PEOUD ce vie waren eis palscolne taray tata tolsesters 
Electronics group - 


Tilumination group. . EGC OS Ieee CNIS 
Motors and control 
WSCOU Teast te Sates soeatk sete weOgOne 
GlolumBus. cee >,s 4 Be 
Popular lectures... 
Zanesville Subsec- 


tion, tee eenes teeeee Ceenienichn nimi p 


Bestar Sen Sore cays 
Aeronautics group 
Electric motors and 

CONIOUPTOUD aris aisles gle aie sien aie «sive 
Industrial electron- 
ESV ENO fowiciarty als dies st: ate Reieevate 

MIENIVET. 55 telat wren Saye 
Communications 

group...... feist lets sisiate aie ayale|staieisvesers 
Electric equipment 

BLOUP ral eiyegictaisjalitnie niiatete sie Peyorr 0 
Electronics group....... 
Industrial applica- 

tions and proces- 

BCS RUOU PIN. cra) tau cclen\ nes cislesistannen 


Instruments and : 
measurements j 
REOUP: ilar s0.. stale GHOALOR IEE Oe 
Power systems group.......... EKO) 


Casper (Wyo.) Sub- 
section... 


Ci i ee ie a 


Florida West Coast 
Subsection 


CSOT CUE tsi cetca st Fela 
Popular lecture. .... 5 
Communications 

and electronics 
LOU isi tie's\si<'aisie ote siela.s ales einen 


FXGUStON sho ois ois eva a Reon ae, MTs 
Communications 

TOUT lagoons aca Bree iewie Fei Ste peas - 
Industrial applica- 


ORE BCOUD Eo Acct a. eai0 Ropar ee 


Illinois Valley........ 
Communications 
VOUT ince an ioivte ssanivicters afew ove Apri eS 
Electronics group........... tetas es 
Industrial mainte- 
MANCE BTOUP..... sees sve Pets heislary 
Tnstruments 
measurements 
group... 
Power group...... 
ROWS Gaede chee 6 ‘ 
Rock Island Sub- 
section..... 
Bihiaea sis os eee ds x 
High voltage prac- 
tice group....... 


i aii) 


eee eenee 


Peer eases ereseses 


Kansas City......... a 1495.5 193% 
Electronics group..... HEA ge Sipe eh 6/« 
Industrial practice 

BTOUP ss seer ceceresisansiddesees 


838 


August 1946 


Number of 


Meetings 


dan 
ance 


Avera 
Atten 


140 


88: . 
- Los Angeles........, A weet 


etapes) 


August 1946 


Members 
Members 


AIEE 


eI 
Section 5 
Lehigh Valley........ 1 


Aircraft division....... é 
Electronics division. . Ai ot 
Power division....... Rovers GeRals arse 6 tn 
Boulder Dam Sub- 
BEGHON. Aan eise eee 6 
WOWISvalle serve eae ea 
hopular lectures wa toreer aneweiie ee 
Dyn fo. oansnatserte CON, B21 ot 
Popular lectures..... atatncne Ago chy} 
Madison. ..4% ccvon nue 81.. BOE 
Popular lecture........ Groeeo ibe Cor 
Rock River Valley 
Subsection. ..... "1 
Mansfield) jcni- nears cone 
Maryland) joy. asc 
Lancaster-York 
Subsection......... 
Memphis. (52.4.4 00. 


ALBIS 9 OS 
435,70) 562. 


Michigan’. 7238 he 0... 
Electronics group..... : 
Industrial power 

BEOUD shjestanvon te vies Bs sah et Nava eerete 
Instruments 
measurements 
BYOUDE cians caiyan ate ve artaeeis es eisiee 
Round table(group.)...s0.0s0e enc. 
Saginaw Valley 
Subsection 
Popular lecture. ... 

Milwaukee... ... Brent ss 
Basic sciences group..... 
Electric machinery 

TOU mass icles donner AMCaSe Acris 
Blectronicsgroup. .\joe.cee cs eseeeee 
’ Power applications 


and control group........-........ 
Transmission and 
distribution|group...2....2...00++. 
Minnesota............ 133). 184. 
Popular lectures aepewiee tats uit ews 
Arrowhead Subsec- 
NOU. Shan tiat, snalee ohes sciavere Weaeta sale ae 
Montatigeure. chu acace (ae 72. 
Great Falls Sub- 
BECtION 2 sa\feleios.aite Daler Ded Bale a; sie 
Montreal 4/0 crs ts weeded 
Ottawa Subsection. ................, 
Muscle Shoals........ 19-5 23. 
Webraska. ¢ = cade cs 3,.5 48... 60.. 
New Mexico—West : 
ELOXAS ¢ wareisctetn eee Si 68. 
Albuquerque Sub- 
SOCHOM. | skye eee AR naeicncd Soe 
New Orleans...... eet Oe a 85) 
Bopilarseature ann siacaa sn aeeeden 
Baton Rouge Sub- 
SOCHOR mcr oe sete ont oe nego 
Lake Charles Sie 
RECON Ge teins © ope ohe Bis8 x qalini'el aje.ateiise re 
Shreveport Subsec- 
COG iat een irate aan wien Ere 
INGW? SGOT, ceteyessye. 6 wie, oe 3,949... 4, 199; . 
Basic science divi- 
Cite) ae te er PIO Ne GAC SGA 
Communication di- 
MISLOTUN Ste M oR Seles a cee ee is dee 
Illumination divi- 
SIO Eo Nem ett,a Sisissreaiare aeols esis ees 
Power and indus- 
Leal Ura Vhy (719) Clee sees NOUE Mc apr BOO AG AA 
Transportation divi- 
BONS, tanta Wen te/Jateiaiacale) sa tists 
Hudson Valley divi- 
Eto} ati em ance *ishWiaiiein Sialeisaeas 40a 


Mayaguez division. .........eeeeee06 
New Jersey division................ 
Niagara Frontier,..... 198.. 232... 
Niagara Falls Sub- 
section - (included 
in foregoing total) 


Institute Activities 


Number of 
Meetings 


— 
BIANCO” 


9 

1 
10.. 

Se 


e 
ance 


Avera: 
Atend. 


466 


197 


Table I. Section ‘Mimbarsite and Meetings During Year Ending Apr 30, $47, 


ies 
a a 2a 

Vy Oy 

wes pgs 

stg b fa § b 

Section as4¢ 254 


North Carotink 
Charlotte 


Bleerronton group... 
Industrial preetiens 

STOMP 9's'os apr cored eats here teh ee 
Fort Worth Subsec- 


Oklahoma Cicy, fake 
Basic science group 
Communication 

LOUD se erat rene eine cise eats fasts Gee as 
Blectrontes proupy,. .-5..5-+6 ++ esses 
Illumination group, ..... 
Instruments and 

_ Measurements 

group. 
‘Power systems COUPE taints sh sinip are ee 

Philadelphia..... iakaks oye {Yas eel ,086.. 
Basic science group...... 
Communication 

group.......... 
Electronics group......... 
Industrial practice 


Pere oe wesc ee weve nes aes 


see eeenne 


RLOUD SE cere ae Salarphate tapers o ocrtsl ats 
Instruments and 

measurements 

group..... stajelabAe tala ales ia aire ite car 


Power systems group........-.-2++--- 
Princeton—Trenton : 
discussion group..... Nise als ater hioen 
Wilmington Subsec- 
HGHESsemasemreeni ret 
Electrification of 
industrial plants 


BTOUP.. cess ee rees een es eiaitest ers 
Fittsburehay, oyna “693... 772... 
Pittsfield 5. <0. 32he00. - 200. 221... 

‘Popular lectures............. a see el at) 
_ Electronics group....... so fo el aioe sae 
Portland........ Misa BAB SO 
: Popular lecture. J ple ecsstes scene 
Communications......... Nu, She alles le 
' Education and stu- 
dent puidance.# 5 shee eae dare are 
Blectronics).. . 2a s ere avere raceme = 
Transmission and x 
distributions; :.jeate-& oe eee 
Providence...... sieeoi  LOD ements 
Populamlecturet, ates eeeeee eee 
Rochester eas sas sent 1S3iee ete 
Communications y 
group...... wines ieee mn 
Power. groupanuace s.arniten seen ance 
St. Louies sj epee S47 Hs) TAThs 
Popular lecture. .... Share ssteXats tae mie oars 
Blectronics group s.-5 4. . scsecree oe 
Illumination group...... rec 
Industrial power 
PYAactices grape am ne< ck genes 
San, Diegor.. couse "102. AOE. 
San Branched peas es aA 839.. 
» Communications 
STOUPA. oneemee ee setae ty S00 A0¢ 
Electronics group........... Ce rreeee 
Industrial practices 
GNOUp iene. eee PRES ACO Aes 
Power systems group....... files ahaa areas 
Fresno Subsection............0++ A 
Red Bluff Subsec- 
LON Sane ee 3:5). 21a19 one Seedy ma Para a eee 
Sacramento Subsec- 
ON Aan deur eas Se Rr oF aipieereis cts 
Schenectady.......... 654.. 701. 


Aviation group. ... 
Industrial electron- 
ics group..... 
Industrial power 
applications group.........: 


tere w eee 


Teme ss wee e seas 


7. 


6..1,033 


6: eel 
13,4 112) 
1..1,400- 
328.9 ARS 
4.. 84 
pee sa 
Took eis 
1..1,000 
B25 115 
Agena 
1 (55: 
11., 118 
D2 700! 
Di 4 Git 
Cy 
Simeaie 
11.. 90 
9.. 307 
425 Ci: 
Alam GE, 
8.. 43 
ASG 
Te ISI 
4... 45 
Tenn 
4... 218 
2.. 105 
ee at fs 
5... 46 


ELECTRICAL ENGINEERING 
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° 
1 
\ 
¥) 
1 ‘ 
ay 


Table I. | 


Section Membership and 
Bcctings During Year Ending April 30, 
1947 (continued) 


| 


Power generation 
and transmission 
BEOM DP aerie cial tas <A 
Technical discussion ; - 
’ ESL Ta en SR le ie ee 4 8 
CE Se eae 304. 310. Be 
Aircraft group...... APAO Re ch Or eae eg wee 
BLCCOIcE ETON... cseas sss eek. vie, tire Pees 
Owe PEOUD . <ee he e s dock a 4 36 
BAPON bee atdfais Sea Ns 149 144. 9 128 
Bonth Bend ii... 6.5 70 76 10 41 
Technical  discus- 
sion group...... ee ee aie ccc ets Coe 
South Carolina..... 3 56.. Soe Se a 
Charleston Sabsets 
RiOQQmee Merce, NE) Nt on 0 
South Texas.......... 56 83 8 46 
Austin district tech- 
nical discussion 
groups: 
Combined meet- 
LS et ete mrs cine ae 1 
Communication 
BEOUD Ss 651.155 Hoesen cee as cas Big ke 
Electrolysis group........... sjeitesagscis es 5 
Industrial __elec- 
EMMA ETOP Ea « sjeis's.e'sitisiel verse 4.. 5 
Transmission and 
distribution 
PRROUU Poh a oie dated, loitielss «, a1 fe wiaieia: oh wa 1 9 
PORSHC sw uicie a sisisieie's « 106 1225 6 52 
Springfield.......... : 60.. 66 ge) geal 
Popular lecture. .... sacs aves stets saeilcae 1. .8,000 
Instruments and 
measurements 
(ARTE Ae SCS Bir GuGSO pL a SO See Oar oe 
REUTACUIOS. Ob sisi es 149 160.. 4.. 88 
LA) Ce 67.. 89... 9.6 83 
PEOFOMtO «016.060. 520 sje 400 465. 16.. 189 
Communications 
' technical group............ SRA ae A 
Discussion group............+. Siocdk Se, ee 
Beaton Subsec- 
POMP Tact lg attintiateieie's > uv acacstatals ake 9 103 
Niagara Hubeecioa. sigiaieeisiticts ae Ware nt os 4 73 
BRERA ecto? tom whale ed Si: § 1002. 9 66 
Technical meeting..... eorstic SS OG 1 5 
EE VANEDY 5254s stayaa vos 38.. 53.5 7 88 
Popular lecture. ..... rahe ais Et sachee Se 1 600 
COTE get at ee arn noes Ts. 945 “hl 52 
Pepular lECturess «5 cs:ci0c01¢ os nessisic ys 2..1,053 
Wancouver: v5. ../- 0000s RODS L2G rae PRS). OS: 
BICCELONIES PLOW Kia's «/s\ainiorn viene a's <i 5 36 
IV ING IAA a so oleae <a ore a85u, 2151.5 4. LSS 
Hampton Roads cA 
Subsection. ....... Vasiseigivetere es sic 7 36 
Richmond Subsec- : 
GEE orn 'a seXeyeunisioin le Sista elniaik mecaiat eta a 3 32 
Washington.......... W24o0 1095. 6 158 
Popular lecture. .... ese ott rns 1..1,000 
Aeronautical appli- 
PCATONS STON 5 occ lstudl <in.s Sor ereC i Wie 25° 
Communications 
LOUD gon Hac wisialoiniuin'e claivivd Aeon 3 179 
Electrical research 
group..... PA Dine oe Facaiatn, As: Mioraisi aide aarp 3.. 40 
BIEGELONICS BEOWP 1510.0: < sole 6 4, c'o/0)- a101s 010 Zaks (88: 
Mathematica group. vec. eu peeee ns 3... 38 
MCEVOY eels 2'a olaetelalsalai cess sole 4.. 45 
West Virginia........ 50. des. Wet a2 
Electronics group../.....+....++ stesiee Dita Lh 
NCD cer so tle 0 6% 86.. 8355. 13. 42 
Electronics group........0..s65 warts eee ay! 
Wiareesters:.(.c 6.5 ssleds 3 66.. Gui APES 
19,918. .22,675..1,370 


3 gS ee o 

ee ee 

oe ee 2.8 wg 

ee reek BES she ue 
ection 4 3 cat] ) 

. S24 234 2743 


il 


Total Sections, 75. 

Total technical groups, 119. 

Total Subsections, 35. 
Additional Subsections established after the close of 
the fiscal year: San Jose (San Francisco Section), 
San Juan division (New York Section), Binghamton 
area (Ithaca Section), and Corpus Christi (South 
Texas Section). 
Total attendance, 154,943. 


Aucust 1947 


Table I. Section Meetings Held 
During Last Three Fiscal Years 
ee 

: Fiscal Year Ending 


Table. III. Branch Meetings Held 
During Last Three Fiscal Years 


SSS 


Brooklyn, Polytechnic Institute of 


Days divistOn gies =: evaialeisy«/m'e seca iste, ar 32 
Evening division............. Vir tenes 18 
Brown University. .\.<0 5.000.045 these WES) 
Bucknell University............ ales. 16 
California InstituteofTechnology 6..... 75 
California, University of........ 1 sap can 102 
Carnegie Institute of Technology 42..... 0 
Case School of Applied Science.. 14..... 65 
Catholic University of America. . ORS sels 0 
Cincinnati, University of....... Cicceocmtell) 
Clarkson Collage of yore US reste a 
Clemson Agricultural College. . 12 Orato 33 
Colorado State College......... Uirtcisiera 29 
Colorado, University of......... iP on BAL, 
Columbia University...... .... Dies «tee 30 
Connecticut, University of...... Aare tris 67 
Cooper Union 
Way Givision 7 gets cm. seta Seti Ps 
Evening division. ........... ‘Teakwen ae 
Cornell University............. Weer 78 
Delaware, University of........ Ore 0 
Denver, University of.......... LO eos 51 
Detroit, University of.........- (Capraa. 68 
Drexel Institute of Technology. . Wdeato 43 
Duke Universitye<....-). 0 ses es 1s ee cae 51 
Florida, University of.......... Ons 
George Washington University. . Okt 48 
Georgia School of Technology... PIE 21 
Harvard University............ Onesie sO 
Idaho, University of, .... homers) BRR Cd 36 
Illinois Institute of Technology... 11..... 84 
Illinois, University of........... otters 284 
‘Iowa State College............ Oe eters 152 
Towa, University of............ Pe tes 34 
Johns Hopkins University....... 205.0. 27 
Kansas State College..........- Dear 
Kansas, University of.......... Hasan 51 
Kentucky, University of........ Ss ere 138 
Lafayette College............-- Sim ste 23 
Lehigh University........ ass Seen 35 
Louisiana State University...... 13..... 65 
Louisville, University of........ ae in Os 
Maine, University............- Aerie A) 
Manhattan College...........- Alecties 15 
Marquette University........-- Ue te aes 
Maryland, University of........ ide exh 22 
Massachusetts Institute of Tech- 
MIGLOBV sore cteis (ave outeees seuss I Branca 
Michigan College of Mining and 
Technology.......---++++++> 10 Bre cone 
Michigan State College.....- Sea. eae 
Michigan, University of.......- ele genoe 


Milwaukee School of Engineering 1..... 26 


Institute Activities 


8 

. North Dakota Agricultural College 7. 
5 
8 


’ April $0 Fiscal Year Ending 
pril 3 April 30 
1945 19 . : 

. cen Le 1945 1946 1947 
Number of Sections....... (eee ae fisy : : ire 
Number of meetings held.. 884.. 1,187.. 1,370 Number of Branches......... 125.. 125., 126 
Average number of meet- Number of meetings held.... 542.. 718.. 1,031 
is POSH sierra acieis eyelet eae 12%. 16.. 18 Average number of meetings. . 4.. Gard 8 

otal attendance.......... 96,346. 116,294. .154,943 Total attendance....... _...17,137. .23,473. .61,026 
Average attendance per Average attendance per 
WMIGCHBE cis c< necks ev feel 109.. 98.. 113 Meetings cf sa es eee K parce ty. Ke 59 
’ 
Table IV. Branch Meetings Held During Year Ending April 30, 1947 
Num- Average Num- Average 
Branch ber Attendance Branch ber Attendance 
Akron; University of. 2c2 e's Biter 32 Minnesota, University of........ 65,0250" 
Alabama, Polytechnic Institute. . (ee 45 Mississippi State College........  11..... 32 
Alabama, University of.........  11..... 67 Missouri School of Mines and 
Alberta, University of.......... baemyaacl) Metallurgy. si.% « ateetoeas bee, Trea 
Arizona, University Ob Saeed are OMA 0 Missouri, University of......... Tsk ae 
Arkansas, University of......... 14.2.5. 29 Montana State College......... 12; sass FAO 
British Columbia, University of.. 8..... 32 Nebraska, University of...../...  14..... 46 : 


Nevada, University of.......... RG 4 


Newark College of Engineering. . Gusees ae 
New Hampshire, University of.. 18..... 26 
New Mexico State College...... 12..... 22 


New Mexico, University of...... 7..... 23 
New York, College of the City of 


Day division........ fog See ME Ee betas et 

Evening division...........+. Users we 
New York University 

Day division....... is ieietalnieers Atacand) 

Evening division............. fee Ped) 


aati ai 
Rote ks 
nge ke 


North Carolina State College... 


North Dakota, University of. ... 


Northeastern University........ ‘ sinha 
Northwestern University........  11.....152 
Norwich University...........++ apo cel) 
. Notre Dame, University of......  15..... 34 
Ohio Northern University...... °14..... 67 


Ohio State University.........«. © @..... @ 


Ohio University...0¢6.. ens «5s Paria | 
Oklahoma Agricultural and Me- 
chanical College............ . Nice Eh 


Oklahoma, University of........ Vimeo oe 
Oregon State College.........- 


Pennsylvania State College..... Mrwtigg OD 


‘Pennsylvania, University of.....  5.+... 68 
Pittsburgh, University of........ Mee core 
Pratt Institttte.<.s5<ssie0.sn sl mies Ai, ee 
Princeton University........... ees a 1) 
Puerto Rico, University of..... : ee a 30 
Purdue University............. Dien sse00 


Rensselaer Polytechnic Institute.’ 8.....343 


Rhode Island State College..... SPs at gs) 
Rice Institutes. th vnicess cient USS et 
Rose Polytechnic Institute...... PAB tices 
Rutgers University...........++ Aan 32 
Santa Clara, University of...... 1254, nh 6e 


South Carolina, University of. .. Diwan 
South Dakota State College..... ee Pa 
South Dakota State College of 


Mineae c:8.27. sheen ere be i os 


Southern California, University of 16, 5760086 
Southern Methodist University. . Ginomenoe 
Stanford University........... Pgs eee 
Stevens Institute of Technology..  0..... 0 
Swarthmore College....... sade: TONED 
Syracuse University........... . Ai ive. 32 
Tennessee, University of.,.....- 2... 31 
Texas Agricultural and Me- 

chanical College........ veer Fier S9 
Texas Technological College.... 12..... 21 
Texas, University of..........-- 1Di..ncin AF 
Toronto, University of........-. Lene AL) 
Tufts College... .cccsctecessus 3 Bes ha oe 
Tulane University......... vee ee | 


839 


Table IV. Branch Meetings Held Dur- 
ing Year Ending April 30, 1947 


(continued) 


Num- Average 


Branch ber Attendance 


Union Gollege........- lobe Son 13 . 42 
Utah, University of........-.+. Ds aiath cs 43 
Vanderbilt University.......-.. Disiplctet 32 
Vermont, University of........- (mecce 51 
Villanova College.........-.--. Base eee 
Virginia Military Institute...... Beet: 42 
Virginia Polytechnic Institute... 21..... 90 
Virginia, University of......... eRe, i 30 
Washington, State College of....  11..... 29 
Washington, University of..... . Attar 75 
Washington University:....... Hu tenlddcrosie oi) 
West Virginia University....... WSBen a ac 
Wisconsin, University of.......- peace 65 
Worcester Polytechnic Institute. . Sis eile 35 
Wyoming, University of........ 10% sive AT 
Wale University on acess a = «psi = aaah 30 
1,031 


Total, 126 Branches 


~ 


ABS TIR AGC Saele is 


Air Transportation 


47-176—Capacitance Fuel Gauges; .N.C. 
Clark, M. H. Adolphe (A’40). 25 cents. 
A capacitance-type fuel gauge consists 
primarily of an electrical capacitor par- 
tially immersed in the fuel, a remote 
indicating capacitance meter, and the 
necessary associated equipment, and has 
potentialities for high accuracy. The 
minimum inherent error resulting from 
variations in fuel temperature from —65 
to +110 degrees Fahrenheit is shown to be 
plus or minus one per cent, using tempera- 
ture compensation and mid-range cali- 
bration, but no capacitance gauge equip- 
ment now available can be relied upon to 
this accuracy. Investigation shows that 
the use of an exceptionally accurate fuel 
gauge would not reduce the airplane fuel 
load or increase its pay load. Its inherent 
advantage is one of increased safety, par- 
ticularly on long-range flight. Five models 
of capacitance-type gauges and one float 
gauge are described in this paper, along 
with an explanation of their basic circuits 
and operation, and a summary of labora- 
tory test results. 


47-179—Automatic Temperature Control 
for Transport Airplanes; R. E. Hedges 
(A’44). 20 cents. A description of the 
air conditioning system on the DC-6 air- 
plane, and the electrical circuits required 
for automatically maintaining the proper 
air temperature and pressure, are pre- 
sented in this paper. The novel method 
of dividing the supercharged air into three 


840 


all operational 


-Cox (A °35). 30 cents. 


portions, heating or cooling the separate 
portions as required, then remixing them 
to a single stream of properly conditioned 


air, and the functioning of the temperature - 


sensitive bridge control circuits used to 
position the mixing valve are described. 


47-197—D-C Aircraft Generator Power 
Center; E. L. Bottemiller. 20 cents. 
paper covers briefly the design and con- 
struction of the General Electric aircraft 


generator power center which has been 


recently developed. This assembly com- 
bines the generator voltage regulator, 
generator control relay, reverse current 


breaker, and circuit protective breakers all 


in one draw-out unit, a feature which is a 
radical departure from the conventional 
method of mounting these various devices. 
Thekomplete draw-out unit can be replaced 
by merely lifting a finger latch and with- 
drawing the unit, thus breaking all power 
and control circuits. The elementary 
power and control diagram is included to 
illustrate the manner in which the various 


_ devices function with respect to each other. 


The characteristics of some of the com- 
ponent devices are discussed from the over- 
standpoint. Such ad- 
vantages as ease of installation, inter- 
changeability of units, ease of providing 
parallel operation of generators, and 
simplicity of design, are discussed. 


47-202—Ground Power Supply for 
Modern Aircraft; 7. B. Owen (A’43), 
J. A. Murray (A’45), Allan Rosenstein 
(A’47). 30 cents. Recently announced 
models of the latest in commercial air 
transports have incorporated in their design 
amazingly complex and large electrical 
systems. The increased demand in the air- 
planes’ electrical system is the result of ex- 
tensive use of the latest in navigational aids, 
flight operation components, the maximum 
of safety devices, and especially the tend- 
ency toward considerable passenger com- 
fort aids. In flight, the engine-driven gen- 
erators of the system have sufficient ca- 


pacity to supply energy to the electrical 


system, but on the ground with the engines 
off, an adequate external ground power 
supply is needed. The problems imposed 
on ground power supply by voltage reg- 
ulation limitations, stablity, ripple com- 
ponent of the d-c output, and overload 
demands are discussed. The basic types of 
ground power supplies are reviewed and 
the limitations, operation, and mainte- 
nance of each compared. Results of field 
operations of two basic types are illustrated. 
The design and engineering development of 
a large capacity electronically-controlled 
dry-disk rectifier for aircraft ground power 
is described in detail. 


47-205—Electric Equipment Required in 
a Modern 6-Component Wind-Tunnel 
Model Suspension System; H. Orville 
The variable-den- 
sity wind tunnels recently completed at 
Cornell aeronautical laboratory and the 
Southern California co-operative wind tun- 


Institute Activities 


‘aerodynamic testing facilities in operat 


‘and force measuring equipment instal 


This ~ 


’ problems in a modern wind tunnel evolve 


-Communication ~ ; : : 


range of 10 to 30 kc. 


’ stainless-steel dome. 


simultaneous lobe comparison in under- — 


nel are probably two of the most versa 


at present. A good share of this versa 
results from the unusual model hanc 


Every effort was made to handle all types 
of models, move them in and out of the tun 
nel quickly, and support them prop: 
throughout the entire range of tunne 
speeds and air densities. ‘There res 
a much more complex system of mecha 
cal equipment than is to be found in bal-_ 
ance systems of earlier tunnels, 

paper traces the development of the 
ance system, from an earlier basic sys' 
to the modern suspension system that exis 
in these tunnels. The primary functions 
parts of the system are explained and th 


blage is described. A complete descripti 
of the electric drives required, the control — 
system used for automatic following of the 
windshielding and image system, and thi 
power supply to the drives, is given. Some 
of the unique problems of installation and 
instrumentation that had to be handled as — 
the work progressed also are discussed. It 
is pointed out that not all of the electrical - 


about the tunnel main drive unit or some 
power supply for the models but that there 
are many more applications of electric 
equipment and control. One of the most — 
important of such applications is the mode 
suspension system, if the modern wind tun- 
nel is to be an efficient and easily operable 
facility. : q 


ve 


47-182—Submarine Detection by Sonar; 
A. C, Keller. 40 cents. The QJA sonar 
system was used in World War II for super- — 
sonic underwater sound echo ranging, 
listing, and telegraph communication. It 
is a unicontrol system covering a frequency — 
The transducer 
(transmitter-receiver) of the system is an_ 

array of 45-degree <-cut ADP (ammonium ‘ 
dihydrogen phosphate) piezoelectric crys- — 
tals. Other features of the system are 
BDI (bearing deviation indicator), TVG 
(time variation of gain), MTB (main- 
tenance of true bearing), audio band- 
width control, a low noise level rotary 
contactor, and a new sound-transparent 


. 
| 


a 


47-195—A Bearing Deviation Indicator 
for Sonar; O. H. Schuck (M’47), C. K. 
Stedman, J. L. Hathaway, A. N. Butz, Jr. — 
35 cents, This paper describes the bearing — 
deviation indicator (BDI), a war develop- — 
ment that greatly increased the effective- 
ness of sonar equipment in antisubmarine 

warfare, Limitations of sonar equipment 

without BDI are explained, the value of 

crossed-lobe techniques for improved bear- 
ing accuracy is discussed, and the value of — 


water sound work is pointed out. Methods 


of meeting the over-all requirements are ] 
described, and examples are given of 
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service equipment. Certain auxiliary | 


features of these equipments—time-varied 
gain, reverberation-controlled gain, and 
own-doppler nullification are discussed, and 


“mention is made of specialized test equip- 


ment. 


Instruments and Measurements 


47-198—Designand Application of Super- . 


sonic Flaw Detectors; Donald C. Erdman. 
25 cents. General parameters are given 
for the circuits that make up echo-type 
supersonic flaw detectors used in the 
location of defects in large metal forgings. 
Applications of such equipment are listed 
and a bibliography of pertinent articles 
is included. 


47-201—An Electro-Optical Shutter for 
Photographic Purposes; A. M. Zarem 
(A 43), F. R. Marshall, F. L. Poole (M39). 
30 cents. ‘The increased tempo of scientific 
activity during the last few years has re- 
sulted in a demand for optical investiga- 
tions of very rapidly changing phenomena. 
Mechanical means have been employed to 
yield photographic exposure times down to 
about 50 microseconds, and special flash 
lamp and other techniques have resulted in 
photographic records with effective ex- 
ure..times .in..the -microsecond .range. 
€ electro-optical-shutter, the subject of 
this paper, provides a very versatile and 
practical means for obtaining exposure 
times Over a very wide range. Because it 
contains no mechanical moving parts, it 
offers the possibility of attaining exposure 
times several orders of magnitude less than 
are obtainable by other means. As an 
example, an electro-optical or Kerr cell 
shutter with an effective exposure time of 
0.000,000,04 second has been used rou- 
tinely for photographic investigations of the 
electrical vaporization of fine wires. The 
phenomenon of electrical birefringence 
(the electrostatic Kerr effect) is not gener- 
ally familiar to electrical engineers and 
consequently is discussed in some detail. 


‘Mining, Metal Forming, and 
Rolling 


47-181—A New Grinding Circuit Feed 
Regulator; J. N. Jones (A’45). 20 cents. 
The mining and milling industry is an 
attractive field for the application of 
regulators, and a new regulator for con- 
trolling the raw ore feed to ball mills has 
been introduced and proved. It is an 
electrical system whereby the amount of 
ore fed to ball mills is governed by the 
circulating load returning from the classi- 
fier. The regulator is simple, reliable, 


andinexpensive; automatically willchange _ 


the rate of ore fed to the grinding circuit as 
the grindability or coarseness of the ore 
changes; and also proportionately varies 
the amount of water added to the ball 
mill as the raw ore feed is varied. This 
regulator has increased the efficiency of 
the mill both as to tonnage and metallurgy. 
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Power Generation 


47-184—The Design and Performance of 


the Vertical Generator Thrust Bearings . 


at the Bonneville Plant of the Corps of 
Engineers, War Department; F. M. 
Lewis: (M°44),. T. W. Gordon. 25 cents. 
Ten of the world’s largest thrust bearings, 
each supporting a load of approximately 
3,000,000 pounds, were installed in the 
machines at Bonneville during the period 
1938-43. Each has been in practically 
continuous service since its initial date of 
operation. The operating record of this 
installation is of interest to the field of 
power generation as such a record shows 
what has been done with these large bear- 
ings and indicates their future possibilities. 
The bearings at Bonneville have passed 
through an initial stage of development, 
during which difficulties were encountered 
on the earliest installations and corrected 
by design changes; and are now in a 
second stage of continuous operation. 
Records of more than 40,000 running hours 
between inspections have been established 
and the bearings immediately returned 
to service after such inspections. All ten 
machines have been in this second stage 
nearly six years. It is expected that they 
will continue to deliver successful operation 


in the future. 


|. 47-199—Excitation, Problems: in: Hydro-- 


electric Generators Supplying Long 
Transmission Lines; C. L. Killgore (A’37). 
20 cents. The characteristics of excitation 
systems which are now available and their 
application to hydroelectric generators 
supplying long transmission lines, as well 
as the problems of improving system voltage 
by introduction of droop in the voltage 
regulator circuit transmission of reactive 
power, power-factor rating of main gen- 
erator, voltage levels on transmission 
systems, line charging current, overvoltages 


resulting from dropping load both at station - 


and line end, effect of excitation system on 
stability, and use of minimum excitation 
limit to prevent pull out are described 
and discussed. Desirable characteristics 
which should be provided for excitation 
systems supplying long transmission lines 
are outlined. 


Power Transmission 
and Distribution 


47-180—Tests and Developmentsin Con- 
nection With Hot Line Insulator Wash- 
ing; G. Leslie Hill (M’43). 40 cents. This 
paper shows the feasibility of cleaning 
insulators with a high pressure water 
stream and brings out information that 
will be helpful for operating men washing 
energized insulators, It covers the leakage 
current that may be expected to .pass 
through the water stream for various pres- 
sures, nozzle sizes, distances, and resis- 
tivities of water. A study of various 
hydraulic nozzles was made, and tests 
were conducted on various nozzles obtained 
from manufacturers of fire fighting and tree 
spraying apparatus, and also upon various 
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types of experimental nozzles. Experi- 
ments were made to determine the mini- 
mum specific resistivity of water that 
could be used for washing energized 
insulators without causing flashover. It 
is shown that energized insulators may be 
washed with a high pressure water stream 
far more safely and economically than 
when a line is de-energized and wiped by 
hand, 


44-175—Broken Conductor Effect on 
Sags in Suspension Spans; Alfio Bissiri, 
Maurice Landau. 35 cents. A method is 
explained of calculating and plotting 
tension-length curves for suspended con- 
ductors. Application of the tension-length 
curves to the determination of increased 
sags in suspension spans occurring when a 
conductor breaks, and other transmission- - 
line problems are described and illustrated.. 
Other than for calculation of the tension- 
length curves, adequate accuracy is ob- 
tained using a 10-inch slide rule. 


47-192—Conductor Vibration on Ener- 
gized 230-Kv Transmission Lines; M. 
G. Poland (A’46), M. B. Elton. (CP.) 
The purpose of this paper is to describe 
briefly recording instruments used by the 
Bonneville Power Administration in the 
field measurement of conductor vibration, 


“field installation on energized lines, field 


chart analysis, remedial or palliative 
measures necessary to reduce vibration on 
transmission-line . conductors, and recent 
experience with fatigue damage. Inas- 
much as considerable research has been 
done, both in the laboratory and the field, 
by many investigators, theoretical discus- 
sion of vibration phenomenon will not be 
attempted in this paper. Instead, this 
paper intends to deal with the practical 
aspects of conductor vibration as based 
on present*knowledge. It is hoped that it 
also may be of value to those not intimately 
acquainted with the details of the subject, 
but who may be interested in the broader 
aspects. 


47-203—A Simple and Inexpensive 
Method for Accurately Measuring 
Steady-State and Transient Voltages on 
High-Voltages; Harold L. Levinton (M ’45). 
25 cents. This paper presents a simple 
method for accurately measuring voltages 
present on high-voltage systems during both 
transient and steady-state conditions with- 
out modifying the conditions producing 
the voltage to be measured. An elec- 
tronic “‘amplifier” having high input resist- 
ance and negligible circuit loading pro- 
vides adequate current to operate magnetic 
oscillograph galvanometers (or meters, 
relays, and so forth) in proportion to the 
input voltage obtained from capacitance 
voltage dividers. These may be trans- 
mission-line switching-transient voltages, 
across circuit breaker contacts, static ca- 
pacitor transient voltages, neutral displace- 
ment voltages, and so forth. Frequencies 
ranging from direct current to 100 or more 
kilocycles are within the capability of the 
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ee 
device, although the actual value deter- 
mined by the indicating or recording in- 
strument which it actuates may be limited 
to a few thousand cycles. Limitations and 
problems encountered in the use of ca- 
_ pacitance potential dividers also are dis- 
cussed briefly. 


Protective Devices 


47-185—Circuit Breaker Current Meas- 
urements During Reignitions and Re- 
covery; Laurel J. Lewis (A’36). 25 cents. 
This paper describes the technique em- 
ployed to obtain high-speed oscillographic 
records of current near the current-zero 
periods, in interruption tests of a-c power 
circuits. The test results show the pro- 
gressive changes which occur on succes- 
sive half-cycles, and a correlation is noted 
. between the magnitude of the current 
during the final recovery period and the 
form of the recovery voltage. LIllustra- 
tions are given of the effect of shunting 
capacitance on the breaker characteristics. 
‘The importance of the energy relations in 
the reignition process is emphasized. 


Servomechanisms 


47-186—General Analysis of Speed Regu- 
_ lators Under Impact Loads; G. D. 
| McCann (M’44), W. O. Osbon (M°41), 
H. S. Kirschbaum (A’43). 40 cents. This 
paper presents a comprehensive investiga- 
tion with the mechanical transients ana- 
lyzer of speed regulator systems with par- 
ticular attention to speed drop due to 
impact loads, The data are applicable 
_to systems with two electrical time delays, 
regulation by either motor field or arma- 
ture voltage control, and with stabilization 
' provided by both RC-feedback and antici- 
pation. The data present optimum per- 
formance characteristics in terms of tran- 
sient speed drop and time of recovery for 
a wide range of system parameters. 
Stabilizing circuit constants corresponding 
to the optimum condition also are given. 
All data are given in dimensionless form 
suitable for general application. 
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_ H. S. Black (A’43, F’41) member of the 
technical staff, system development de- 
partment, Bell Telephone Laboratories, 
Inc., New York, N. Y., J. W. Beyer (A717, 
M’36) member of the technical staff, 
Bell Telephone Laboratories; and F. A. 
Polkinghorn (M’39) member of the 
research department, Bell Telephone 
Laboratories; have received honorable 
mention in the field of engineering practice 
in the AIEE national prize paper award 

. for 1946 for their paper, ““A Multichannel 
Microwave Radio Relay System.” Mr. 
Black, who holds the degrees of bachelor 
of science and electrical engineer from 
Worcester Polytechnic Institute, has been 
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‘pany. 


‘East Pittsburgh, Pa.; 


H. A. P. Langstaff 


with Bell Laboratories since 1925, Pre- 
viously he had been associated for several 
years with the Western Electric Com- 
_He is a member of Tau Beta Pi 
and Sigma Xi and is the author of a 
number of technical papers. Mr. Beyer, 
a graduate of the State College of Washing- 
ton, also was transferred from the staff of 
the Western Electric Company when Bell 
Telephone Laboratories was formed in 
1925. He had been an instructor at the 
State College of Washington, Pullman, 
from 1916 to 1919. Mr. Polkinghorn 
was graduated with honors from the 
University of California in 1922. He 
entered the employ of Bell Laboratories in 
1927 by way of the Pacific Telephone and 
Telegraph Company, San Francisco, Calif., 
for which he was an engineer from 1925 to 
1927. He is the author of many technical 
papers and a member of Phi Beta Kappa, 
Tau Beta Pi, Eta Kappa Nu, and Sigma Xi. 


_A. G. Ganz (A ’35, M’46) member of the 


technical staff, Bell Telephone Labora- 
tories, Inc., has received honorable mention 
in the AIEE 1946 national prize paper 
award in the field of engineering practice 
for his paper, ‘‘Application of Thin Perm- 
alloy Tape in Wide Band Telephone and 
Pulse Transformers.” Mr. Ganz was grad- 
uated from Stevens Institute of Technology 


. in 1924 and received the degree of master of 


arts from Columbia University in 1930. He 
has been with Bell Telephone Laboratories 
since 1924, and from 1929 to 1941 was in 
charge of the development and design of 
carrier and radio-frequency transformers. 
Between 1941 and 1945 he supervised the 
design of video, sweep, and pulse trans- 
formers of radar circuits and supersonic 
transformers for underwater sound sys- 
tems. 


H. A. P. Langstaff (A ’17, F ’43) electrical 
engineer, West Penn Power Company, 
pict 8 Pa.; H. R. Vaughan (A°31, 

M 741) Westinghouse Electric Corporation, 
Kansas City, Mo.; and R. F. Lawrence 
(A 44) Westinghouse Electric Corporation, 
have been awarded 
the 1946 AIEE best’ paper prize in the field 
of engineering practice for their paper, 
“Application and Performance of Elec- 


Institute Activities 


H.R. Vaughan ; 


tronic Exciters for Large A-C Generators. 


and, since 1927, has been titled elec 


Born in Canada in 1886, Mr. Langstaff w 
graduated from Armour Institute of T 
nology in 1912. For a number of 
he was associated with various cons 
engineering firms on the construction 
installation of electric railways and s 
stations. In 1920 he joined the > We 
Penn Power Company as relay engine 


engineer. Mr. Vaughan is a graduat 
the University of Colorado (1928) and 
done graduate work at the University ot 
Pittsburgh. After completing the stud 
course he was appointed design engin 
by the Westinghouse Company. In 1 
he was named central station engi 
and in 1933 district engineer. He ser 
as secretary of AIEE District 2 in 19. 
and 1944. Mr. Lawrence was graduat 
from Pratt Institute in 1944 and en 
the student course of the Westing 
Company. He has been central stat 
engineer since 1943. 


Cc. G. Veinott (A ’28, wiry special 
velopment engineer, Westinghouse E 
Corporation, Lima, Ohio, has 1 
honorable mention in the field of the 
research in the AIEE national prize a 
for 1946 for his paper, “Effect of de 
on Ventilation and Rating of Aircraft. 
Electric Machines.” Mr. Veinott holds the — 
degrees of bachelor of science (1926) and 
electrical engineer (1938) from the Uni- — 
versity of Vermont. He has been with the 
Westinghouse Electric Corporation since 
1926 as student engineer, assistant to the ; 

x 


chief engineer, and since 1929 with the 


small motors engineering department in — 


orable mention in the 1936 Eta Kappa Nu 
selection of the outstanding young electrical 
engineer. Mr. Veinott also received honor- 
able mention in the 1944 AIEE nee d 
prize paper awards. He is a member of 
Phi Beta Kappa. 


various capacities. He was awarded hon- a 
| 


, 


J. A. Becker (F 43) research pie i 
Bell Telephone Laboratories, Inc., New — 
York, N. Y., has received red 1946 AIEE © 


the paper, “Properties ant Uses of Ther- ‘ 
| . 
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V. P. Hessler 


mistors—Thermally Sensitive Resistors.” 
Born in Germany, Mr. Becker was gradu- 
ated from Cornell University in 1918 and 


- received the degree of doctor of philosophy 


in 1922. He was a research fellow at the 


_ California Institute of Technology from 


1922 to 1924, and in 1924 joined the staff 
of the Laboratories. He is a former editor 
of the Review of Scientific Instruments and a 
fellow of the American Physical Society. 


G. W. Heumann (A ’44, M ’46) industrial 
control engineer, and W. F. Strong (A ’41) 
of the industrial control engineering depart- 
ment, General. Electric Company, Sche- 
nectady, N. Y., have received honorable 
mention in the 1946 AIEE award for initial 
paper for their paper, ‘‘Electronic Control 
of Frequency Converter Sets for Testing 
Aircraft Models.” Born in Germany, Mr. 
' Heumann was graduated from the Dresden 
Institute of Technology in 1923. He was 
associated with the Siemens-Schuckert 
Works in Berlin until 1926 at which time he 
joined the Westinghouse Electric Corpora- 
tion in East Pittsburgh, Pa. A year later 
he was appointed representative for the 
Allegemeine Electricitats Gesellschaft in 
Schenectady, N. Y., and in 1931 joined the 
General Electric Company, Schenectady, 
N. Y., as product engineer. Mr. Strong, a 
1940 graduate of the University of Okla- 
homa, joined the General Electric Com- 
pany as student engineer. After complet- 
ing the student course he was assigned to 
the industrial products engineer depart- 
ment. ; 


J. W. Crooks (A’47) engineer with the 
radio and electrical laboratories, Con- 
solidated-Vultee Aircraft Corporation, San 
Diego, Calif., has received the 1946 AIEE 
national prize for Branch paper for his 
paper, “A Variable-Speed Constant-Fre- 
quency A-C Generator.” Mr. Crooks 
_was graduated with honors with the degree 
of bachelor of science in electrical engi- 
neering from Kansas State College in 
1946. While a junior in college, he re- 


- ceived the Consolidated-Vultee Scholar- 


ship Award, and after graduation joined 
the company’s research laboratory as an 
analyst. He is a member of Eta Kappa 
Nu and Sigma Tau. 
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E. F. Cahoon 


tricity and Magnetism.” 


"-V. P. Hessler (A ’20, F ’43) professor and 


head of the electrical engineering depart- 
ment, University of Kansas, Lawrence, has 
been awarded the 1946 AIEE best paper 
prize in the field of public relations and 
education for his paper, “Teaching Elec- 
He joined the 
faculty of Iowa State College, Ames, in 
1927 as instructor and was named assistant 
professor in 1936. - Professor Hessler is the 


author of a number of technical articles. 


and is a member of the American Society 
for Engineering Education, Tau Beta Pi, 
Eta Kappa Nu, and Sigma Xi. 


Humphreys Milliken (A’24, F’39) chief 


' engineer and general superintendent Que- 
_ bec Hydro-Electric Commission, Montreal, 


Canada, has retired. Mr. Milliken was 
born in Tennessee.and was graduated from 
the Massachusetts Institute of Technology. 
He completed the student course at the 
General Electric Company, Schenectady, 
N. Y., in 1904 and was instructor for one 
year at the Case School of Applied Science, 
Cleveland, Ohio, Early in his career, he 
also was associated with the New York 
Edison Company, the Oregon Electric 
Railway, and the Delaware County Elec- 
tric Company, Philadelphia, Pa. In 1911 
he became chief electrical engineer for 
W. S. Barstow and Company, New York, 
N. Y. He joined By Products Inc., in 1919 
as chief engineer and was with the Hugh 
L. Cooper Company, Muscle Shoals, 
Tenn., from 1922 to 1925. He was named 
chief engineer of the Montreal Light, Heat 
and Power Company in 1925 and chief 
engineer and general superintendent in 
1934. When that company was taken 
over by the Quebec Hydro-Electric Com- 
mission in 1946, he continued in the same 
position with the Commission. 


H. M. Bascom (M19, F ’30) director of 
switching engineering, Bell Telephone 
Laboratories, Inc., New York, N. Y., has 
joined the Stromberg-Carlson Company, 
Rochester, N. Y., as senior consulting engi- 
neer, Mr. Bascom’s early communication 
experience was gained with the Acme Tele- 
phone Company and the Ericsson Tele- 
phone Company, both in New York. His 
association with the Bell System com- 
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H. M. Bascom 


menced in 1906 when he entered the engi- 
neering department ot the New York and 
New Jersey Telephone Company. He was 
transferred to the engineering department 
of the American Telephone and Telegraph 


Company, New York, in 1909 and, when 


the department of development and 
research was formed in 1919, was made 
local central office development engineer. 
He continued in this position when the de- 
partment merged with Bell Laboratories 
in 1934. He was appointed director of 
switching engineering in 1940. Mr. Bas- 
com is credited with more than 80 patents 
in the communications field. ba 


C. A. Atherton (M42) has resigned his 
position with the Reynolds Metals Com- 

pany, New York, N. Y. From 1925 to the 

outbreak of World War II, Mr. Atherton 

was technical director of Phoebus S. A., 

Geneva, Switzerland, an international! or- 

ganization of electric lamp manufacturers 

which he helped to organize. He previ- 

ously had been associated with the General 

Electric Company, Schenectady, N. Y., and 

is the author of “Electric Sign Lighting.” 
At present he is chairman of the handbook 

committee of the Illuminating Engineering 

Society and is an official representative on 

the United States National Committee of 

the International Commission on Illumi- 

nation, 


E. F. Cahoon (A ’34) has rejoined TelAuto- 
graph Corporation, New York, N. Y., as 
chief engineer. Since 1942 Mr. Cahoon 
has been associated with W. L. Maxson and | 
Company, New York, as development engi- — 
neer working on confidential projects for 
the United States Navy. Mr. Cahoon is a 
graduate of Massachusetts Institute of 
Technology. 


D. W. Ver Planck (A ’31, M ’41) formerly 
professor of electrical engineering, Carnegie 
Institute of Technology, Pittsburgh, Pa., 
has been appointed head of the department 
of mechanical engineering at the institute. 
Professor Ver Planck holds the degrees of 
bachelor and master of science from Massa- 
chusetts Institute of Technology and the 
degree of doctor of engineering from Yale 
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University. He was associated with the 
General Electric Company, Schenectady, 
N. Y., from 1929 to 1936 and in the latter 
years became an assistant professor in elec- 
trical engineering at Yale University, 
New Haven, Conn. He is a member of 
Tau Beta Pi and Sigma Xi and of the 
American Society for Engineering Educa- 
tion and an Associate Member of the 
United States Naval Institute. 


CG. F. Goodheart (A ’39) formerly section 
chief at the Naval Ordnance Laboratory, 


White Oaks, Md., and C. H. Buchanan ~ 


(A 37) formerly professor and head of the 
department of electrical engineering at the 
University of North Dakota, Grand Fork, 
have been appointed associate professors of 
electrical engineering at Union College, 
Schenectady, N. Y. Professor Goodheart 
received the degree of bachelor of science 
from California Institute of Technology in 
1936 and the master of science degree from 
Ohio State University in 1938. He was on 
the faculty at Ohio State University, 
Columbus, until 1938 and at Texas Agri- 
cultural and Mechanical College, College 
Station, from 1938 to 1942. He joined the 
Naval Laboratory in 1942. Professor 
Buchanan was graduated from the Uni- 


‘versity of Vermont in 1936 and received 
' his masters degree from the University of 
Pittsburgh. He taught before the war at 


the Carnegie Institute of Technology, Pitts- 
burgh, Pa.; Iowa State College, Ames; 
and Lehigh University, Bethlehem, Pa. 


E. R. Whitehead (A ’*30, F °45) investiga- 
tion engineer, Duquesne Light Company, 
Pittsburgh, Pa., has been named director 


of the department of electrical engineering 


at Illinois Institute of Technology, Chicago. 
Doctor Whitehead has been a half-time re- 
search professor of electrical engineering at 


the Institute and consultant in electrical 


engineering in general charge of the a-c 
network calculator at the Armour Research 
Foundation. Doctor Whitehead received 
his bachelor of science degree from the 
University of Colorado in 1928 and his 
master of science and doctor of philosophy 
degrees in 1935 and 1944 from the Univer- 
sity of Pittsburgh. He has been associated 
with the Duquesne Company since 1932 
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C, E. Smith 


and was electrical engineering lecturer in 


the industrial graduate study program at 
the University of Pittsburgh from 1940 to 
1946. Doctor Whitehead has been particu- 
larly interested throughout his career in 
lightning protection for electric power sys- 
tems. He is a member of Tau Beta Pi, Eta 
Kappa Nu, and Sigma Xi. 


‘ 


C. E. Smith (M’44) chief electrical engi- 
neer, Taylor-Winfield Corporation, War- 
ren, Ohio, has received the 1946 AITEE 
national prize award for initial paper as 
coauthor of the paper, “Influence of Mag- 
netic Materials on the Electric Welding 
Characteristics of Resistance Welding Ma- 
chines.” Mr. Smith attended Carnegie 
Institute of Technology. He was instru- 
ment repairman for Follansbee Brothers, 
Toronto, Ohio, for one year before joining 
the Westinghouse Electric Corporation, 
Pittsburgh, Pa., in 1937 as field engineer. 
In 1939 he was appointed design and 
development engineer in the electronic 
control apparatus department in East 
Pittsburgh. He became chief engineer for 
the Taylor-Winfield Corporation in 1942. 
Mr. Smith has been responsible for patent 
disclosures on welding control circuits, 


and ignitron rectifiers. 


B. R. Teare (A’29, F°42) head of the de- 
partment of electrical engineering and 
Buhl professor at Carnegie Institute of 
Technology, Pittsburgh, Pa., received the 
George Westinghouse award for distin- 
guished contributions to engineering educa- 
tion from the American Society for Engi- 
neering Education. Doctor Teare’s de- 
velopment of courses in engineering analy- 
sis and his work in the integration of hu- 
manistic and social studies and engineering 


education have been outstanding, accord- ~ 


ing to Doctor Homer L. Dodge, chairman 


of the award committee. Doctor Teare re- 


ceived his bachelor of science and master of 
science degrees from the University of Wis- 
consin and his doctor of engineering degree 
from Yale University. He joined the 
Carnegie Institute faculty in 1939. 


N. HH. Callard (A ’16) of Seattle, Wash., 


has been appointed manager of rural elec. 
trification, industry sales departments, 
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manager of the United Light and Railway 


Vannevar Bush (A’15, F’24) president, 
Carnegie Institute of Washington, Wash- 


- as chairman of the National Defense Re- 


D. W. Ver Planck 


States Nave and the Office iy War Inf 
tion in India. Prior to that he had been 
manager of the central station sales de- 
partment of the company’s Pacific Coast — 
district and distribution apparatus manager 

of the agency sales department. eh 


Cleveland, Ohio: eel B. F, ‘McNamiage 
(A 41) technical director of the corpora- 
tion in chieeee Ill. ; ; awe been apnet 


a 1920 radiate of Beiiibis College, hh 
been with the company since 1927. Mr. 
McNamara, who attended the Newark Col- — 
lege of Engineering, joined the company in _ 
1930. 


has been. seneee chief engineer. 
1924 graduate of Queens University, Mr 
Osborne was associated with the Westing. 3 
house Electric Corporation, East Pit 
burgh, Pa., from 1924 to 1930, before j join- 
ing the Canadian General Electric Com- 
pany. He is a member of the American 4 
Wee Society. 


% 


C, B. Kelley (A ’23, M30) electrical engi- 
neer of power plants, production depart- 
ment, Kansas City (Mo.) Power and Light : 
Company, has been appointed power pool — 


Service Company. Mr. Kelley willcontrol 
all operations of the 161,000-volt intercon- 
necting transmission plant now being con- 
structed by the six companies in the United — 
System. 


ington, D. C., recently was awarded the 
honorary degree of doctor of science by _ 
Cokimmalia University. The citation read in 
part: ‘inventor, as befits a Yankee; who, 


search Council and director of the Office 


E. R. Whitehead | 
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of Scientific Research and Development in 
World War II, guided America’s men of 


science in creating a fortification of new dis- 


coveries, an arsenal of knowledge.” 


_ F. M. Tait (A’94, F 12) Dayton (Ohio) 


Power and Light Company, has received 
the honorary degree of doctor of science 
from the University of Dayton for “the 
talents and energy he has devoted to the 
construction, operation and administration 
of public utilities and the solution of human 
relations in industry.” 


a, E. Messinger (A ’30, M ’44) president 


and managing director, Canadian Line 
Materials, Ltd., and T. W. Lawrence, 
(A719) president Sangamo Company, 
Ltd., recently were elected to the executive 
committee of the Ontario Division of the 
Canadian Manufacturing Association. 


F. T. Wyman (A’12, F’21) president, 
Packard Electric Gompany, Ltd., St. 
Catherines, Ontario, Canada, recently was 
elected president of the city’s Rotary Club. 


F. W. Watts (A’24, F’45) who recently 
joined the Hart Manufacturing Company, 
Hartford, Conn., has been appointed gen- 
eral sales manager of the company. Mr. 
Watts formerly was vice-president of Great 
American Industries Inc., Meriden, Conn., 
and general manager of its subsidiaries 


_ Connecticut Telephone and Electric Divi- 


sion and Rutland Electric Products Divi- 
sion. 


L. R. Brown (M ’24) manager, transformer 
division, General Electric Company, Pitts- 
field, Mass., has retired. A graduate of the 
University of Wisconsin, Mr. Brown en- 
tered the General Electric test course in 
1903. He was made head of the distribution 
section of transformer sales in 1911 and 
established the first commercial offices at 
Pittsfield in 1913. In 1923 he was ap- 
pointed manager of transformer division. 
Among the important equipment changes 
in transformers instituted under Mr. 
Brown’s direction was Pyranol, the first 
noninflammable insulating liquid. 


C. O. Bicklehaupt (M’22, F’28) vice- 
president, American Telephone and Tele- 


graph Company, New York, N. Y., who: 


served as brigadier general in charge of 
communications in Europe during the war, 
recently was honored by the French 
Government for his contributions in engi- 
neering to that country. He was awarded 
the Medaille d’Officier d’Academie et de 
L’Instruction Publique by the French 
Ministry of Education. 


C. E. Quinan (A ’18, F °18) chief consulting 
engineer, Puget Sound Power and Light 
Company, Seattle, Wash., has retired. A 


1910 graduate of the University of Cali- 
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F. A. Lewis 


fornia, Mr. Quinan worked for a number 
of utility companies in the State of Wash- 
ington before joining the Puget Sound 
Company. He became chief electrical 
engineer in 1919, chief engineer in 1935, 
and chief consulting engineer in 1942. Mr. 
Quinan was a vice-president of the AIEE 
for 1928-30. 


F. ‘A. Lewis (A°31, M35) formerly: vice- 


president and director, Hooton Chocolate 
Company, Newark, N. J., has resigned to 
become an independent technical writer 
and publication consultant. Mr. Lewis 
was graduated from Syracuse University in 
1926 with the degree of electrical engineer. 
He was associated with the Consolidated 
Edison Company of New York, Inc., and 
Bell Telephone Laboratories, Inc., before 
joining the AIEE editorial staff in 1931 as 
assistant. He was made associate editor in 
1936 and served as acting editor from 1942 
to 1945. He was appointed vice-president 
of the Hooton Company in 1945. Heisa 
member of Tau Beta Pi. 


H. B. Richmond (A’19, F ’40) chairman 
of the board, General Radio Company, 
Cambridge, Mass., has been awarded the 
honorary degree of doctor of engineering 
by Norwich University for his pioneer radio 
service, his work on guided missiles in 


World War II, and his interest in engineer- © 


ing education. 


D. F. Miner (M’34, F740) formerly 
George Westinghouse Professor in the 
management engineering department, Car- 


‘negie Institute of Technology, Pittsburgh, 


Pa., has been appointed director of the 
division of student personnel and welfare at 
the institute. A graduate of Clark Univer- 
sity and Worcester Polytechnic Institute, 
Doctor Miner joined the faculty of Car- 
negie Institute of Technology in 1938. 
Previously he had been manager of the 
engineering laboratory and standards de- 
partment of the Westinghouse Electric 
Corporation, East Pittsburgh, Pa. He also 
has been assistant director of the college of 
engineering and science since 1945. He 
has served in both World Wars, in the 
second as lieutenant colonel in the Army 
Air Forces. He received the honorary 
degree of doctor of engineering in 1940 
from the University of Pittsburgh. 
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E. K. Kraybill (A 40) assistant professor, 
Duke University, Durham, N. C., has been 
given a leave of absence to do doctorate 
work at the University of Michigan, Ann 
Arbor. 


Otto Meier, Jr. (A’35, M’45) assistant 
professor, Duke University, Durham, N. C., 
has returned to the university after a leave 
of absence during which he did graduate 
work at the University of Pennsylvania, 
Philadelphia. 


C. E. Oakes (M46) president, Pennsyl- 
vania Power and Light Company, Allen- 
town, Pa., has been elected president of the 
Edison Electric Institute. 


K. A. Ganssle (A’40) of the operations 
and engineering department, American 
Telephone and Telegraph Company, New 
York, N. Y., has been placed in charge of a 
group handling central office and PBX 
equipment engineering work. 


Austin Bailey (M37) of the operations 
and engineering department, American 
Telephone and Telegraph Company, New 
York, N. Y., recently completed 25 years” 
service with ‘that company. 


David Sarnoff (M’23) president, Radio 
Corporation of America, New York, N. Y., 
has been elected president of the Army 
Signal Association. 


M. B. Long (A 19) assistant to the vice- 
president, Bell Telephone Laboratories, 
Inc., New York, N. Y., recently was elected 
one of Six vice-presidents of the Telephone 
Pioneers of America. 


F. M. Farmer (A ’02, F 713) vice-president 
and consulting engineer, Electrical Testing 
Laboratories, Inc., has been appointed 
representative of the American Society for 
Testing Material on the Standards Council 
of the American Standards Association. 
J. H. Foote (A ’18, F ’32) supervising engi- 
neering, general engineering department, 
Commonwealth and Southern Corpora- 
tion, Jackson, Mich., has been appointed 
additional alternate. 


Peter Fries, Jr. (A’34) patent attorney, — 
New York, N. Y., has returned from mili- 
tary service as Policy Officer on the staff 
of the Chief Signal Officer and Patent 
Officer on the staff of the Chief of Ord- 
nance, 


L. A. Helgesson (A ’34) purchasing agent 
for the Iron Fireman Manufacturing Com- 
pany, Portland, Oreg., for the past ten years 
has resigned. He has become purchasing 
agent and engineer with the Milwaukee 
Machinery Company, Portland. 
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C. L. Emerson (M’20, F’33) dean of 
engineering, Georgia School of Téchnology, 


Atlanta, received the 1947 distinguished ~ 


service award of tha. school. Dean Emer- 
son was honored as “‘eminent engineer, pro- 
fessional leader, faithful worker in civic 
affairs, and successful businessman.” 


H. H. Beverage (A’23, M34) of RCA 
Laboratories, Radio Corporation of Amer- 
ica, New York, N. Y., has been elected first 
vice-president of the New York Electrical 
Society. 

V. E. Trouant (A’42) section engineer, 
RGA Victor Division, Radio Corporation 
of America, Camden, N. J., has been 
named manager of the company’s broad- 
cast and industrial section. 


‘C. H. Nelson (A ’27) formerly engineer for 
the Minnesota Taxation Department, 
‘Minneapolis, is now manager of the Light 

and Water Commission, Aitkin, Minn. 


W. B. Loughty (M42) adjustor for the 
Boiler Inspection and Insurance Company, 
Toronto, Ontario, Canada, has been ap- 
pointed chief inspector for the company. 


F. W. Godsey, Jr. (A 730, F 45) manager 
_ of the new products division, Westinghouse 

Electric Corporation, East Pittsburgh,’ Pa., 

has received the Yale Engineering Associa- 

tion Award for the advancement of basic 
_ and applied science. 


Percy Dunsheath (F ’22) consulting engi- 

-neer, W. C. Henley’s Telegraph Works 
Company, Ltd., London, England, has 
been elected an honorary member of the 
Engineering Institute of Canada. — 


HH. H. Remine (A’24, M’35) formerly 
- superintendent, electrical distribution de- 
partment, Quebec Hydro-Electric Com- 
mission, Montreal, Canada, has been ap- 
pointed assistant chief engineer of the 
operating division. LL. H.  Marrotte 
(M.’46) formerly assistant superintendent 
_ of city stations for the Commission, has been 
appointed superintending engineer of sub- 
stations. 


A. L. Stevinson (A ’46) who recently com- 
pleted the test course at the Canadian 
General Electric Company, Ltd., Peter- 
boro, Ontario, has been appointed to the 
induction motor section. 


K. B. MacKichan (A’41) formerly assist- 
ant professor, Duke University, Durham, 
N. C., has been appointed head of the de- 
partment of electrical engineering at the 
University of North Dakota, Grand Fork. 


H. W. Rogers (A 12) has relinquished his 


duties as engineer of the paper and textile | 


division, General Electric Company, Sche- 
nectady, N. Y., to become engineering con- 
sultant in the division. G. W. Knapp 
(A’45) formerly engineer, rubber and 
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fe 


printing division, will succeed Mr. Rogers, 
and C. E. Miller (A ’35, M 45) will occupy 
Mr. Knapp’s former position. A graduate 
of Worcester Polytechnic Institute, Mr. 
Rogers has been with the company since 
1906. M. * ‘app entered the employ 0 


the comp  fter his graduation from 
Rensselaer cechnic Institute in 1936. 
Mr. Mille _. -been with the company 


since 1930. 


J. W. Ci er (A’38) who has been serving 


as a co une] in the United States Army _ 


Engineers Corps, has joined the engineering 
department of the Toledo (Ohio) Edison 
Company. Before entering the Army, 
Mr. Cofer was an engineer with Ebasco 
Services} Inc., New York, N. Y. 


C. M. Backer (A’36, M’43) has left the 
United States Navy Electronics Labora- 
tory, San Diego, Calif., to accept a position 
with the Federal Telephone and Radio 
Corporation, Newark, N. J. Mr. Backer 
will be in the transmitter section of the 
radio engineering department. 


S. B. Crary (A’31, M45) engineer, ana- 
lytical division, central station engineering 
division, General; Electric Company, Sche- 
nectady, N. Y., and W. J. McLachlan 
(A°14, M45) engineer, product division, 
central station engineering division, have 
been appointed assistant managers of the 
division. Mr. Crary is a graduate of 


Michigan State College and has been engi- © 
heer in the analytical division since 1941. 


He was a recipient of the Charles A. Coffin 
Award in 1937, Mr. McLachlan, a gradu- 
ate of Washington State College, has been 
with the company since 1924. 


L. L. Glezen (A’22, M’29) telephone 


engineer, Bell Telephone Laboratories, 


Inc., New York, N. Y., recently completed 
30 years with the company. C. A. Bieling 
(A’40), B. R. Blair (A’36), and D. R, 
Brobst (M31), members of the technical 
staff of the laboratories, recently completed 
24 years of service. E. L. Alford (A’29, 
M’36) member of the technical staff, has 
been with the laboratories for 20 years, 
P. T. Sproul (A ’38, M’45) member of the 
technical staff, has finished his tenth year 
with the laboratories. 
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H. W. Rogers 


_ G. N. Tidd (A’00) president, Ameri 


,’ @president and general manager in — 
er 633 


calf - f 
_ieprman Thornton (M ’35) chief engineer 
“ao 


_ G. W. Knapp 


av, od Electric Service Corporation, N 
IN. Y., has been made chairman of t 

. ofthe company. Mr. Tidd has be 
«the American Gas Company, sin 
2 © organized in 1906. He was named 
7°909, and president in 1923. es 
: 4 
the Punjab Public Works Department, — 
Electricity Branch, Lahore, India, recently 
_was appointed secretary to the Government 


“in the Electricity Department. Mr. ~ 
Thornton is the AIEE honorary secretary — 
for Northern India. _ ae 


K. J. Ratliff (A ’42) formerly sales engineer, — 
Allis-Chalmers Manufacturing Company, — 
San Antonio, Tex., has been named resi 
dent representative for the company’s gen- 
eral machinery division at Fort Worth 
Tex. Mr, Ratliff joined the company in 
1945 Bei ~ 
ae 
G. H. Phelps (M’45) division engineer; — 
Westinghouse Electric Corporation, Balti- — 
more, Md., has been named representative 
of the Radio Manufacturers Association in — 
connection with the formation of the Radio — 
Technical Commission for Marines, a new — 
Government-industry agency. : a 


Gano Dunn (A’91, HM’45) president, 
the J. G. White Engineering Corporation, — 
New York, N. Y., was awarded the honor- — 
ary degree of doctor of science by the Col- 
lege of the City of New York as part of its _ 
centennial celebration. ee 


A. J. Sanial (M ’43) has resigned as chief — 

_ engineer of the Atlas Sound Corporation, — 
Brooklyn, N. Y., to devote his time to con-_ 
sulting engineering work in the field of 
sound systems. ‘ 


E. A. Damrau (A’24) formerly district 
manager, the Okonite Company, Pitts- 
burgh, Pa., has been appointed manager of 
the company’s new branch office in 
Charleston, W. Va. iy. 


H, C. Dean (A 12, F °30) vice-president of _ 
the Consolidated Edison Company of New 
York (N. Y.), Inc., has been elected presi- 
dent of the New York Electrical Society. 
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Thomas D. Jones (A’31) district sales 
_ manager, Ohio Brass Company, Dallas, 
 ‘Tex., died May 24, 1947. Mr. Jones was 
born in Waco, Tex., February 28, 1891. 
His early electrical experience was gained 
with the Electric Appliance Company, 
Dallas, with which hé“was associated from 
1913 to 1922, During World War I he 
served in France with the United States 
Signal Corps. Mr. ‘Jones had been dis- 
trict sales manager for the Ohio Brass Com- 
pany since 1922. He was active on numer- 
ous committees of the North Texas Section 
and had been chairman of the entertain- 
ment committee for 1942-43. He also was 
one of the original members of tk, Dallas 
- Electric Club. & oY 


AES 


Justus Bulkley Entz (A°90) inver’: of 
automotive devices, New Rochelle, 1, ., 
died June 8, 1947. Mr. Entz wasyt -n 
June 16, 1857, in New York, N. Y., 1d 
attended the College of the City of ° w 
York. In 1887 he joined the staff of tie 
Edison Machine Works, Schenectady, 
N. Y., predecessor of the General Electric 
Company, and later became chief electri- 
cian. During his long career Mr. Entz was 
engineer for the Waddell-Entz Company, 
Bridgeport, Conn.; the Electric Storage 
Battery Company, Philadelphia, Pa.; the 
Electric Vehicle Co., Hartford, Conn.; 
the White Motor Company, Cleveland, 
Ohio; and the Entz-Motor Patent Cor- 
poration, New York. He held patents on 
approximately 75 automotive devices, in- 

_ cluding the starters used by the White 
Company trucks and the Franklin and 
Chalmers automobiles. He was a mem- 
ber of the Society of Automotive Engi- 
neers, the Edison Pioneers, and the Engi- 
neers Club of New York. 


John Van Veen (A’20, M’28) assistant 
manager, electric department, Cincinnati 
(Ohio) Gas and Electric Company, died 
June 9, 1947. Mr. Van Veen was born in 
Amsterdam, The Netherlands, June 15, 
1888, and was educated in The Nether- 
lands. He came to the United States in 
1913 and joined the predecessor of the 
Cincinnati Company as an electrician with 
the electric preduction department. He 
was made chief electrician of production in 


1916 and superintendent of the electric | 


operating department in 1926. He had 
been assistant manager of the electric de- 
partment since 1946. Mr. Van Veen was 
a member of the Cincinnati Engineers 
Club and the Society of Professional Engi- 
neers. 


John Henry Morice (A ’12) sales engineer; 
Canadian General Electric Company; 
Ltd., Toronto, Ontario, died February 17; 
1947. Born January 5, 1885, in Stratsford, 
Ontario, Mr, Morice was graduated from 
the University of Toronto, with the degree 
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of bachelor of applied science. He entered 
the test course of the General Electric Com- 
pany at Pittsfield, Mass., and following that 
was transferred to the switchgear engineer- 
ing department in Schenectady, N. Y. He 
afterwards was assigned to the company’s 
offices in San Francisco, Calif., and Phila- 
delphia, Pa. 
‘Company in 1929, For a number of years 
he was Toronto and district representative 
of the Taylor Electric Company of London, 
Ontario. He returned to the Canadian 
General Electric Company in 1943, 
t t 


Jens Ludwig Diemer-Hansen (A’07, 
M10) manufacturers representative, Den- 
ver, Colo., died April 24, 1947. Mr. Han- 
sen, who was born, June 5, 1870, in Copen- 
hagen, Denmark, was graduated from the 
Royal Danish Navy Electrical College and 
worked in Denmark until 1899. He then 
became associated with the Siam Electric- 
ity Company, Bangkok, and, while with 


1 that utility, was decorated {**the King of 
Siam for outstanding servic.“ the nation. 


“Mr. Hansen came to the U ited States in 
1917 and served as chief | “ineer of the 


Ashton and St. Anthony ‘‘idaho) Power. 


Company. In 1922 he estai ished a con- 


_ sulting practice in Denver. Hyyas a mem- 


ber of the Institution of Eleg,sical Engi- 


neers. ' 


John T. Shay (A’18) retired engineer, 
Consolidated Edison Company of New York 
(N. Y.), Inc., died April 28, 1947. Mr. 
Shay was born in New York in 1867 and 
joined the United Electric Light and Power 
Company, predecessor of the Consolidated 
Company in 1892. At the time of his re- 
tirement in 1932 he was general foreman. 


Frederick A. O’Sullivan (A’19) general 
superintendent, Edwin C. Lewis, Inc., 
Boston, Mass., died May 18, 1947. Mr. 
O’Sullivan was born July 2, 1874, in New- 
tonville, Mass. Before joining the Lewis 
Company in 1905, he was associated with 
the Godfrey Electric Construction Com- 
pany and with the Barnes Electric Com- 


‘pany. 
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Recommended for Transfer 


The board of examiners, at its meeting of June 19, 
1947, recommended the following members for transfer 
to the grade of membership indicated. Any objection 
to these transfers should be filed at once with the secre- 


tary of the Institute. 


To Grade of Fellow 


Doble, F. C., pres. & treas., Doble Engg. Co., Medford 
Hillside, Mass. ; 

Grondahl, L. O., director, research & engg., Union 
Switch & Signal Co., Swissvale, Pa. 

Kittredge, L. E., eae ment & building engr., Ameri- 
can Tel. & Tel, Co., New York, N. Y. ' 

Levy, D. H., genl. supt., tel. & tel. dept., Magnolia 
Pipe Line Co., Dallas, Tex. ; 

Lunsferd, J. B., head engr., Bureau of Ships, U. S. 
Navy Dept., Washington, D. C. 

Reed, H. R., chief telephone engr., Stromberg-Carlson 
Co., Rochester, N. Y. 


Institute Activities 


He joined the Canadian © 


Walker, E. A., head, dept. 
ordnance research lab 
lege, State College, Pa. 

7 to grade of Fellow 


. of elec. engg.; director, 
.» Pennsylvania State Col- 


{ 


To Grade of Member 


Aitken, D. R., Jr., asst. elec. supt., chg, North Fabri~ 
cating Plant, Aluminum Co. of America, Alcoa» 


‘enn. 
Belknap, M. M., elec. engr., Iowa Elec. Lt.& Pr. Co., 
Boone, Iowa. 
Bianchi, R., elec. engr., national ordnance lab., Naval 
_. Gun Factory, Washington, D. C. , 
Gieme H, W., Jr. engr., epplies ad lab., Jo! 
op niv., Silver Spring, Md. >a 
ena 3 . L., treas., I-T-E Circuit Breaker Co., Phila., ~ 


a. 

Bueno, M. P., elec. engr., Westinghouse Elec. Intl. 
NewYork, NY.” ‘ a 

Carter, W. L., exchange trans, engr., Pacific Tel. & 
Tel. Co., San Francisco, Calif. 

Caspar, R. B., asst. engr., Public Service Elec, & Gas 
Co., Newark, N. J. 

Cheek, R. C., central station engr., Westinghouse Elec. 
Corp., East Pittsburgh, Pa. ’ 

Clark. ‘3 J.. Jr., section mgr., Westinghouse Elec. 

__Corp., Phila., Pa. . 

Coffin, L. H., assoc. elec. engr., Cincinnati Gas & 
Elec. Co., Cincinnati, Ohio. : 

D’Agostino, V. F., transmission networks engr., West- 
ern Elec. Co., Kearny, N. J. 

Pesce J. B., elec. engr., Dept. of City Transit, 

a., Pa. : 

Eastin, M. R., eastern zone mgr., railway controls div., 
Ry peenpale eae es eg. Co., New York, 

Egan, V. J., motor & generator application engr., 
nie Calais Miz Co., Milweukect Wis. = 

Ferry, J. H., executive vice-pres., Potomac Elec. Pr. 
Co., Washington, D. C. 

ak L. W., elec. engr., General Elec. Co., Pittsfield, 

ass. 

Gaugler, E. A., physicist, naval ordnance lab., Navy 
Gun Factory, Washington, D. C, i 

Harris, F. K., physicist, National Bureau of Standards, 

7 Washington, D. Cc. 

Hart, G. F., asst. elec. engr., Bangor Hydro-Electric 
Co., Bangor, Maine. 

Healey, W. C., an i Dallas branch, Westinghouse 
Elec, a de Dallas, Tex. 

Helwith, E. E., elec. engr., system engg. staff, Bonne- 
ville Power Adm., Portland, Oreg. ¥ 

Hostetter, J. W., asst. prof. elec. engg., Polytechnic 
Inst. of Bklyn., Brooklyn, N. Y. 

Hrabak, R. A., consulting engr., Traverse ar Mich. 

Jacobsen, C, R., engr., Commonwealth & Southern 
Corp., Jackson, Mich. 4 

Kehoe, L. F., consulting engr., electrical, Baraboo, 


is. 

Kerr, W. H., dist. mer» Lodi dist., Pacific Gas & 
Elec. Co., Lodi, Calif. 

Kilgour, A. E., application engr., Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. , 

Larson, L. R., head, systems & applied research sec., 

_ Naval Research Lab., Washington, D. C, 

Lauchland, L. S., asst. prof, elec. engg., Univ. of 
Toronto, Ontario, Canada. 

McClinton, A. T., elec. engr., Naval Research Lab., 
Washington, D. C. 

McKinley, G. L., engr., Chesapeake & Potomac Tel. 
Co., Washin ton, D.C. 

McLaughlin, J. W., elec. en 
tion, Dept. of Interior, 

McNaughton, E. F., director, util 
Public Utilities Comm., San Francisco, Calif. 

Moorhouse, C. E., design engr., Canadian Westing- 
house Co. Ltd., Hamilton, Ontario, Canada, 

Moyers, W. R., Jr., chief substation engr., Memphis 
Lt., Gas & Water Div., Memphis, Tenn. 

Nettell, F. L., technical asst., Pacific Gas & Elec. Co., 
Santa Rosa, Calif. 

Parsons, J. S., distribution engr., Westinghouse Elec. 
Corp., East Pittsburgh, Pa. 

Rice, R. E., dept. head, Western Elec, Co., Kearny, ° 
N. 


., Bureau of Reclama- 
aie te D: G: 
ities dept., Calif. 


Robb, D. E., branch chief, radio noise branch, Com- 
ponents & Systems Lab,, Wright Field, Dayton, 
hi 


Ohio, 

Schneider, W. R.., asst. engr., bureau of tests & inspec 
tions, Pacific Gas & Elec. Co., Emeryville, Calif. 

Schultz, N. R., application engr., General Elec. Co., 
Schenectady, N. Y. 

Scott, D. H., elec. engr., Naval Research Lab., Wash: 
ington, D.C. i 

Scott, J. A., elec. engr., U. S, Engineers, Hq. MANED, 
c/o P.M., San Francisco, Calif. . ; 

Segall, B., elec. distribution engr., New Orleans Public 
Service, New Orleans, La. i 

Sittloh, C. F., elec. engr., Alabama Power Co., Birm- 
ingham, Ala. : . 

Smith, H. D., design section, transportation control 

engg. dept., General Elec. Co., Eric, Pa. 

Steinert, W. E., senior staff engr., Bell Tel Co. of Pa., 

hila., Pa. A 

Steinhauser, C. P., patent.engr., Philips Laboratories, 
Inc., Irvington-on-Hudson, N. Yy 

Thompson, R. J., chief engr., Trumbull Elec. Mfg. 
Co., Hollywood, Calif. 

Thoren, A. V., resident engr., Travelers Ins. Co., 
Duluth, Minn. 
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Titus, C. H., development engr., General Elec. Co., 
Phila., Pa. 


Varney, B. F., supervisor, elec. projects, North Ameri- 


can Aviaton, Inc., Los Angeles, Calif. 

Verdier, W. H., engr., applic physics lab., Johns 
Hopkins Univ., Silver Spring, Md. 

_ Walker, J. F., chg. of transportation div., General 
Elec. Co., New Haven, Conn. 

Wallace, P. G., supervisor design div., Texas Pr. & Lt. 
Co.,Dallas, Tex. 

Welch, A. U., Jr., division engr., General Elec. Co., 
Holyoke, Mass. 


White, T. F., asst. supt. construction, Texas Pr. & Lt. 


Co., Dallas, Tex. 
58 to grade of Member 


Applications for Election 


Applications have been received at headquarters 
from the following candidates for election to member- 
ship in the Institute. Any member objecting to the 
election of any of these candidates should so inform 
the secretary before August 21, 1947, or October 21, 
1947, if the applicant resides outside of the United 
States or Canada. 


To Grade of Fellow 


* Moore, E. T. (re-election), Peter F. Loftus Corp., 
Pittsburgh, Pa. : 


1 to grade of Fellow 


To Grade of Member 


Baker, G. M. K., RCA, Princeton, N. J. 
Bowles, F., The Imperial Tobacco Co., Ltd., Bed- 
‘ minster, Bristol, England. 4h. 4 
Brumby, W. W., English Elec. Co. of Canada, Ltd., 
St. Catharines, Ontario, Canada. 
Cambridge, C. G., Watson Lab., Red Bank, NT 
Cavanaugh, H. M., Hyre Elec. Co., Chicago, III. 
ene pet E., The Dictaphone Corp., Kansas 
City, Mo. = 
Cole, CC. Western Elec. Co., Chicago, Ill. 
Coles, E. M., Canadian Westinghouse, Hamilton, 
Ontario, Canada. 
coed Sage A., Reed Research, Inc., Washington, 


Cusack, F. H., Western Union Tel. Co., New York, 


Darst, W. H., Jr., United Engineers & Constructors, 
Inc., Philadelphia, Pa. 

Dharmarajan, N., c/o The Ontario Hydro-Elec. 
Power Comm., Toronto, Ont., Canada. 

Goar, R. M., General Elec. Co., Kansas Gity, Mo. 

Guha, H. C., Jadavpur Engg. College, Parganas, 
Bengal, India. 

Hays, L. K., Wagner Elec. Co., Miami, Fla. 

Kostkos, H. J., Bell Tel. Labs., Inc., New York, N. Y. 

- Kurtz, H. J., Ohio River Diy. Labs. (War Dept.), 

Mariemont, Ohio. 5 

Le Feber, A., 713 Temple Bar Bldg., Cincinnati, Ohio. 

MeGundy, Jj. D., Coverdale & Colpitts, New York, 


McKinney, H. H., Naval Station, Tacoma, Wash. 
pa snteeEety y: L., 1917 N. La Salle St., Indian- 
~ apolis, Ind. 
Mueller, E. J., Intl. Harvester Co., Memphis, Tenn. 
Newton, B. G., U. S. Atomic Energy Comm., Oak 
Ridge, Tenn. 
Beads c §., Potomac Elec. Pr. Co., Washington, 


Sparks, R. E., 3670 Westwood Blvd., Los Angeles, 


Tull, W. S., Deleuw, Cather & Co., Chicago, Ill. 
Wagner, B. S., The Cincinnati & Suburban Bell Tel. 
o., Cincinnati, Ohio. 
Wakefield, E. H., Abbey Elec. Co., Chicege, Tl. 
Winterburn, F., Howard Smith Paper Mills, Ltd., 
Cornwall, Ontario, Canada. 
Womack, F. C., El Paso Elec. Co., Las Cruces, N. Mex. 


30 to grade of Member 


To Grade of Associate 


United States, Canada, and Mexico 


1. Norv Eastern ' 

Bangs, G. L., (re-election), Rochester Gas & Elec, 
Corp., Rochester, N. Y. 

Brennan, F. L., Stone & Webster Engg. Corp., Boston, 


Cloyes, H. S., N. Y. Tel. Co., Albany, N. Y. 


Conley, G. H., Jes 253 High St., Newburyport, Mass. 
eee he S. N., General Elec. Co., Schenectady, 


Halsey, G. H., General Elec. Co., Pittsfield, Mass. 
cary D., N. Y. State Elec. & Gas Corp., Elmira, 


Lenz, 7 Be General Elec. Co., Holyoke, Mass. 


Manieri, P. F., IBM ane Endicott, N. Y. 
O'Neil, 8. J., Watson Labs., Cambridge, Mass. 
Orear, E. R., Mass. Inst. of T 


‘ech,, Cambridge, Mass. 
Personius, W. W, N. Y. State Elec. & Gas Corp., 
a, ” 
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Porterfield, F. B., IBM Comp; Endicott, N. Y. 
Sarley, J. M., IBM Corp., Endicott, N. Y. 
Ungvary, R. L., Yale Univ., New Haven, Conn. 


2. MimpLe EAsrern 


Amey, W. G., Leeds & Northrup Co., Philadelphia, Pa. 

Barry, E. P., Westinghouse Elec. Corp., Sharon, Pa. 

Bauer, M. G., Pioneer Radio Supply Co., Cleveland, 
Ohio. : 

Diehl, C. S., General Elec. Co., Cleveland, Ohio. 

Greenlee, A. B., ce Chesapeake & Potomac Tel. Co., 
Charleston, W. Va. , 

Gross, M., General Elec. Co., Cleveland, Ohio. 

Gus er, W., Reliance Elec. & Engg. Co., Cleveland, 


io. 
Hartley, R. H., Westinghouse Elec. Corp., East Pitts- 
burgh, Pa. Sate 
Henry, D. L., Propellor Lab., Wright Field, Dayton, 
hi 


io. ; 
Horst, W. J., Keystone Portland Cement Co., Bath, Pa. 
Jackson, J. T., Wagner Elec. Co., Washington, D. (on 
ancin, ae IBM Corp., Cleveland, Ohio. _. 
ohnston, A. 'T. (re-election), Union Switch & Signal 
Co., Swissvale, Pa. ; : 
Mase, W. J., Battelle Memorial Institute, Columbus, 
Ohio. 
Randolph, R. F., Elliott Co., Jeanette, Pa. 
Rexroad, 1. N., West Virginia Univ., Morgantown, 
. Va. 
Wilken, E. E., Nazareth Cement Co., Nazareth, Pa. 


3. New York Crry : 


Barnes, H. C., American Gas & Elec. Service Co., 
New York, N. Y. 

Bates, R, E., Consolidated Edison Co., Brooklyn, N. Y- 

Cornell, L. A., Watson Labs., Eatontown, N. J. 

Elkind, A. H., 85 Highland Avenue, Yonkers, N. Y. 

Erikson, C. F,., Nathan Aircraft Devices, Inc., New 
York, N. Y. 

Hennesy, E. P., Westinghouse Elec. Co., Newark, N. J. 

Flolbogeworti, D.L., Underantend Labs., New York, 


Jawitz, J., Jabro Supply Co., New York, N. Y. 
olb, A. L., General Cable Corp., New York, N. Y. 
Begs W. T., Bell Tel. Labs., Inc., New York, 


Shafer, W. L., Jr., Bell Tel. Labs., Inc., New York, 


Schryber, ‘E. A., David E. Kennedy, Inc., Brooklyn, 


Stelle, D. R., Standard Oil Dev. Co., Elizabeth, N. J. 
Sternad, W. J., (re-election), Goetze Gasket & Packing 
‘0.; New Brunswick, N. J. 
Wheeler, T. J., Gibbs & Cox, Inc., New York, N. Y. 
White, E. S.; R.C.A. Industries Service Div., New 
York, N. Y. 


. 4. SourHEeRn 


Avery, F. B., Southern Bell Tel. & Tel. Co., Baton 
Rouge, La. 

Campbell, G. B., Commonwealth & Southern Corp., 
Birmingham, Ala. 


Cole, M. W., Engleby Elec. Co., Roanoke, Va. 
David, C. J., Southern Bell Tel. & Tel. Company, 
Baton Rouge, La. 


Dowling, H. M., James M. Todd, New Orleans, La. 

Garrette, C. H., Jr., B. O. Vannort, Charlotte, N. C. 

ouliters: W.1I., Reliance Elec. & Engg. Co., Roanoke, 
a 


Hogue, T. J., Jr., Southern Bell Tel. & Tel. Go., 
Lafayette, La. 

McIntire, R. K., The Solvay Process Co., Baton 
Rouge, La. 

Rosenthal, S., TVA, Chattanooga, Tenn, 

Shands, G. K. (re-election), Virginian Railway Co., 
Narrows, Va. 

Stewart, M. K., Carolina Pr. & Lt. Co., Raleigh, N. C, 

Streever, O. J., Newport News Shipbuilding & 
Drydock Co., Newport News, Va. 

Telider, Charles C., Roane-Anderson Co., Oak Ridge, 

enn. 

Wetherington, q R., The Springs Cotton Mills, 

Lancaster, S. C. 


5. Great LAKES 
ary F. G., Electro-Motive Div., GMC, La Grange, 


' Dalasta, D., Allis-Chalmers Mfg. Co., Wauwatosa, 


is. 

Goldberg, L., Automatic Elec. Co., Chicago, Ill. 

ior a Wes State of Ill. Highway Dept., Spring- 
e F 

Kresnicka, I. J., Western Elec. Co., Chicago, Il. 

Paden, C, W., DeForest Training, Inc., Chicago, Ill. 

Bales R. H., Commonwealth Edison Co., hicago, 


Il. 
Rugg, A. P., Kearney & Trecker Corp., West Allis, 


is : 

Sampedro, G. R., Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. : ; 

Sankovic, D. J., Electro-Motive Div., GMC, La 
Grange, Ill. 

pete fie Shell Oil Co., Inc., Wood River, Ill. 

- L., Univ. of Wisconsin, Madison, Wis. 
Thomsen, T. R., Weltronic Co., Detroit, Mich. 
Watts, A. W., Western Elec. Co., Inc., Chicago, Ill. 
Wilcox, M. L., Univ. of Notre Dame, Notre Dame, Ind. 
Coe H. R., Allis-Chalmers Mfg. Co., West Allis, 


is. 
sor J. G., Allis-Chalmers Mfg. Co., West Allis, 
is. 


Institute Activities 


Zajec, J. M., Sinclair Refining Co., East Chicago, Ind. - 


7. Sourn Wesr - = ay 
Amador, O. W., Gorman Eng. Co., El Paso, Tex. rAS 
Buck, A. F., Westinghouse Elec. Corp., St. Louis, Mo, 
Dyer, G. C., Sterett Supply Co., Corpus Christi, Tex. 
Forbes, E. K., Dow Chemical Co., Ree Tex. 
Grubb, T. L., Beech Aircraft Corp., Wichita, Kans. 
Hamilton, L. E., Southwest Engrs., Inc., Dallas, Tex. 
Peyton, N. C., El Paso Elec. Co., El Paso, Tex. _ 


: ” 
Rice, S., Roberts Tractor Co., Inc., Dodge City, 


Kans. 
Ruede, J E., Elec. Machinery Repair Shop, Mexico, 
. B., Mexico. P 
Smith, J. E., Westinghouse Elec. Corp., St. Louis, Mo. 


Steiner, W. J. F., Cia Distribuidora Westinghouse, 


Mexico, F., Mexico. 


' White, L, T., El Paso Saw & Belting Supply Co., 


El] Paso, Tex. 


8. Paciric 
Ariey, A. F., Pacific Gas & Elec. Co., Martinez, Calif. 


Baubel, F. G., IBM Corp., San Francisco, Calif. 
Byerly, C. M., Gilfillan Bros., Inc., Los Angeles, Calif. 


Cassasa, S. F., Pacific Tel. & Tel. Co., San Francisco, — 


Calif. 
Coes H. S., So. Calif. Edison Co., Los Angeles, 

+ (Galif: 
Say H.L., Pacific Tel. & Tel. Co., San Francisco, 


Edwards, R. F., Univ. of California, Berkeley, Calif. 
Eichner, L. A., Univ. of California, ee Calif. 
a 


a T. B., Pacific Tel. & Tel. Co., San Francisco, 
alif.. 
Faber, A, C., Dept. of Water & Pr., Los Angeles, 


Calif. 
Greer, R., Pacific Gas & Elec. Co., Red Bluff, Calif. 
Handley, L. R., Westinghouse Elec. Supply Co., 

Los Angeles, Calif. 4 
Kert, M. A., U. S. A. T. Admiral C. F, Hughes, Ft. 

Mason, San Francisco, Calif. 


Kirkhart, K., Pacific Tel. & Tel. Co., Anaheim, Calif. 


Scolari, M. W., Westinghouse Elec. Corp., San 


Francisco, Calif. ; ; 4, 
Sperm M., Pacific Gas & Elec. Co., Marysville, 


Stotsky, "Th Sia Ge Army, Dept. of Commerce, 
be ccs APO 235-2, PM San Francisco, 
r 


alif. ‘ 
SS Be E., Pacific Tel. & Tel. Co., San Francisco, 
if. - t 


9. Nort Wesr 


Birkes, R. C., Pacific Pr. & Lt. Co., Portland, Oreg. 
Beye C. L. Swett & Crawford Co., Portland, 


: g. 4 
Moran, J. H., Anaconda Copper Mining Co., Great 
Falls, Mont. TAR 


10. CANADA ; tk. 

Crawshaw, W. H., Morganite Carbon Products 
Canada, Ltd., Toronto, Ontario, Canada. 

Kert, M. H., Canadian Domestic Engg. Co., Ltd., 
Montreal, Quebec, Canada. 


Osborn, H. G., Electro-Metallurgical Co., Welland, 


Ontario, Canada, 


Elsewhere 


Bhargava, A. N., I B Ganges Canal Hydel Scheme, 
oorkee, United Provinces, India. 
Boyer, R. M., Puerto Rico Water Resources Authority, 
San Juan, Puerto Rico. : 
Burbage, A. G., F & W Branch, Army HQ, Welling- 
ton, New Zealand. ; ; 
Domenech, J., Lt. U. S. Army, L.A.T.C.-G.D. Fort 
_. Amador, Canal Zone. . : 
Flack, D. C., Bristol Aeroplane Co.; Ltd., Filton, 
Bristol, England. : 
Franqui, A., Puerto Rico Water Resources Authority, 
an Juan, Puerto Rico. 
Freeman, C. F., Messrs. Courtaulds, Ltd., Coventry, 
England. : 
Garcia, V. M., Puerto Rico Water Resources Au~ 
thority, Santurce, Puerto Rico. ; 


Hughes, J. C., Int. General Elec. Co., San Juan, 
_ Puerto Rico, — 
Irizarry, F., Jr., Dept. of the Interior, Santurce, 
_ Puerto Rico, ‘ 
Lindstrom, L. L., Int. General Elec. Co., San Juan, 
Puerto Rico. 


Miompas J. J-, Puerto Rico Water Resources Au- 
thority, San Juan, Puerto Rico. 
Matos, J. A., Puerto Rico Water Resources Authority, 
San Juan, Puerto Rico. _ 
Ogilvie, A. M., Central Electricity Board, Letch 
Lane, Carlton, Stockton-on-Tees, England. 
Pla, I. L., Puerto Rico Water Resources Authority, 
San Juan, Puerto Rico. : 
Sharma, G. S., The Farrukhabad Elec. Supply Go., 
Ltd., Fatehgarh, United Provinces, inde ; 
Skerrett, H. (re-election), Puerto Rico Water Re- 
sources Authority, San Juan, Puerto Rico. ~ 
Stanley, R. L., Messrs. Johnson & Phillips, Charlton, 
Kent, England. 
Vere, O., Puerto Rico Water Resources Authority, 
nie juan pas Rico, 
tworth, R., H., R.A.F., Annesley, Notti ’ 
Euglanal > > y, Nottingham, 


Total to grade of Associate 
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OF CURRENT INTEREST 


ASME Semiannual Meeting 
_ Held in Chicago, July 15-19 


The semiannual meeting of the American 
Society of Mechanical Engineers was held 
this year at the Hotel Stevens, Chicago, IIl., 
June 15-19, 1947. More than 1,200 people 
attended, participating in 32 technical ses- 
sions and a number of other events, includ- 

ing luncheons and a banquet. Officers for 
1947-48 were nominated. Some of the 
items covered during the meeting are re- 
viewed briefly in the following. 


ROCKETS 


The problems of rocket construction ma- 
terials and fuels and controls for inter- 
planetary flight were discussed by Doctor 
J. M. Zucrow, professor of jet propulsion 
and gas turbines at Purdue University, 
_ Lafayette, Ind. At the same session, 
Colonel Philip B. Klein of the Air Matériel 
Command described the army’s rocket- 
powered XS-7 and other research aircraft 
designed for high subsonic and supersonic 
flights. 


ATOMIC ENERGY 


. Various aspects of atomic energy were 
discussed at another session. Doctor Al- 
fred O. C. Nier, professor of physics at the 
University of Minnesota, addressed a ses- 
sion devoted to atomic power engineering 
on ‘Some Nuclear Problems.” Bruce R. 
Prentice, of the engineering policy division 
of General Electric Company, Schenectady, 
N. Y., spoke on “Some Design Problems.” 
It was said that engineers can make sub- 
stantial contributions toward making 
atomic energy an every day reality by 
merely extending their scope of operations. 
In general, atomic energy for power plants 
is waiting for the joint efforts of the engi- 
neer and the physicist, especially in the field 
of new materials. 


COAL TOPICS 


Doctor Harold J. Rose, vice-president 
and director of research for Bituminous 
Coal Research, Inc., Pittsburgh, Pa., 
addressed the society, saying that coal re- 
serves in this country are so enormous that 
they can supply all our requirements for the 
next 1,500 years. Technical developments 
have been so rapid that coal now can be 
used to produce almost any type of solid, 
liquid, or gaseous fuel or synthetic chemical 
product. 

A recent engineering development in the 
production of char from coking bituminous 
coal which will make this product desirable 
for steam and power generating stations 
was described in a paper by A. D. Singh, 
president of the Singh Company, Chicago, 
Ill., and L. J. Kane, chemical engineer with 
the Bureau of Mines. The application of 
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Airlines, Dorval, Quebec, Canada. 


the fluidization process to devolatilization 
of coking bituminous coal was described, 
with specific results presented on Kincaid 
coal from seam number 6, Christian 
County, central Illinois. The paper con- 
cluded that the process seems to offer excel- 
lent opportunity for combined gas and 
utility systems, and that the technological 
difficulties which prevented successful pro- 
duction of power char from finely crushed 
coal in previous investigations have been 
overcome effectively by the application of 
the fluid technique and other improve- 
ments. 


AVIATION 


Greater comfort for air passengers was 
predicted in a paper by John B. Schwab, 
accommodation engineer of Trans-Canada 
The 
Engineering Institute of Canada was co- 
sponsor of the session. Mr. Schwab 
pointed out that to survive competition, air 
transportation must provide comfort of 
travel, equal to, if not better than, surface 
transportation facilities. Among other 
features, the ideal luxury passenger cabin 
of the future will have a backward seating 
arrangement for its passengers which will 
afford them a better view and added pro- 
tection in the event of a forced landing, 
cabin pressurization, better interior design 
with a special regard to color and improved 
lighting arrangements, more economical 
food services, and quieter operation. Noise 
and vibrations, emergency equipment, and 
crew personnel also were discussed. 


FREE COMPETITION 


Among the nontechnical discussions of 
interest was a talk by Charles E. Wilson, 
president of General Motors Corporation, 
Detroit, Mich., who voiced a plea for affir- 
mation of faith in a liberal and free com- 
petitive system, and warned against the 
effort to find political short-cuts to pros- 
perity without work. 


“GROUPITIS” 


L. J. Fletcher, Caterpillar Tractor Com- 
pany executive, Peoria, Ill., described 
“‘sroupitis” a disease which divides people 
into an increasing number of groups, each 
devoted to one selfish interest, which 
threatens the world with economic chaos, 
He recommended that the engineer should 
take more part in general affairs of his 
locality, including politics. 


_MANAGEMENT 


At a management session, John A. Pat- 
ton, Chicago management engineer, voiced 
the opinion that management must carry 
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the main burden of creating and maintain- 
ing good labor relations, and that it can do 


_ this only by establishing lines of communi- 


cations with theworkers. The breakdown 
of such lines, he said, is less dramatic but 


_ just as crippling to industry as the recent 


telephone strike. Without them industrial 
Peace never can be achieved. 


COLLECTIVE BARGAINING 


Noteworthy among the nontechnical dis- 
cussions was an address by Eugene W. 
O’Brien of Atlanta, Ga., president of the 
American Society of Mechanical Engineers, 
who discussed the engineer and collective 
bargaining, and an over-all engineering 
society. He quoted statistics from the 
Engineers Joint Council report on national 
labor legislation, citing results of the ques- 
tionnaire poll regarding the exemption of © 
professional employees from the provision of 
the national labor relations act. He fore- 
saw improved economic and professional 
status for the engineering profession, and 
opportunities for public service through in- 
creased co-operation of national engineer- 


. ing societies. 


OFFICERS NOMINATED 


New officers of the American Society of 
Mechanical Engineers were nominated at — 
the semiannual meeting. As only one 
nominee is named for each office, nomina- 
tion is tantamount to election. The officers 
so designated are: president, E. G. Bailey, 
vice-president of the Babcock and Wilcox 
Company, New York, N. Y.; and regional 
vice-presidents, Frank M. Gunby, associate of 
Charles T. Main, Inc., Boston, Mass., 
(region 1); Paul B. Eaton, head of the 
mechanical engineering department of 
Lafayette College, Easton, Pa., (region 3); 
Thomas E. Purcell, general superintendent 
of power stations, Duquesne Light Com- 
pany, Pittsburgh, Pa., (region 5); and J. 
Calvin Brown, head of the firm of J. Calvin 
Brown, Los Angeles, Calif. (region 7). A 
board of directors also was named. 


New EJC Committee 
to Aid State Department 


Closer liaison between the engineering 
profession and Federal agencies devoted 
to better international relations is the 
object of a special committee recently 
appointed by the Engineers Joint Council. 
This body is to be made up of one repre- 
sentative from each of the five constituent 
societies of the Council. It will be a con- 
sultative committee to the State Depart- 
ment and to the EJC ¢ommittee on inter- 
national relations, of which Malcolm 
Pirnie, New York, N. Y., past president 
of the American Society of Civil Engineers, 
is chairman. 

The committee was authorized by EJC 
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following the appearance before it of E. 
Theodore Arndt, who attended the meeting 
as an observer representing William Benton 
of the State Department. Mr. Arndt 
_ lauded the co-operation which the State 
Department has had from the EJC com- 
mittee on international relations and 
declared that there is increasing need for 
liaison between the State Department and 
the engineering profession. The State 
Department has been receiving requests 
from foreign countries for engineering 
knowledge, and it would like to have the 
advice of engineers on how to handle these 
requests. The recent election of EJC to 
the United Nations Educational, Scien- 
tific, and Cultural Organization was a 
step forward in the right direction to 
recognize the contribution that engineers 
can render in the rehabilitation of the 
world, 
_ Members of the consultative committee 
appointed are: E, M. Hastings, American 
Society of Civil Engineers; W. E. Wicken- 
den (F’39), AIEE; Clyde 
American Institute of Mining and Metal- 
lurgical Engineers; D, E. Yarnall, Ameri- 
can Society of Mechanical Engineers; 
and James G. Vail, American Institute of 
Chemical Engineers. Chairman Pirnie of 
the International Relations Committee 
pointed out that availability of the mem- 


bers of this consultative committee will. 


be helpful when requests for assistance 
are made by the State Department on 
short notice, for it is expected that, with 
the enlarged personnel, personal assistance 
_of at least some members of the committee 
will be available at all times. 


Army Signal Association | 
Organizes Philadelphia Chapter 


Organized to stimulate interest in com- 
munication preparedness bearing on na- 
tional defense, the Philadelphia chapter 
of the Army Signal Association was pre- 


_ sented formally with its official charter on — 


June 16, 1947, by Colonel Elton Ham- 
mond, acting for the Army Chief Signal 
Officer, 

Newly elected officers of the organiza- 
tion include: president, W. W. Watts, 
vice-president of the Radio Corporation of 


America in charge of the RCA Engineer- 


ing Products Department, Camden, N as 
first vice-president, C, R. Freehafer (M40) 
vice-president and general manager, East- 
ern area, Bell Telephone Company of 
Pennsylvania; second vice-president, W. H. 
Knowles, chief engineer, International 
Resistance Company; secretary, G. O. 
Peters, electrical engineer, Army Com- 
munications Service Division, Signal Corps 
Plant Engineering Agency; and treasurer, 
W. F. Denkhaus (M ’40) assistant engineer, 
Eastern area, Bell Telephone Company of 
Pennsylvania. ; 
Accepting the’ charter for the Phila- 
delphia group of leading communication 
experts, Mr. Watts stressed the importance 
of close co-operation between industry 
and the Army Signal Corps to insure, 
maximum military preparedness of the 
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United States. He especially emphasized 


the proximity of the local chapter to the 
Signal Corps Procurement and Supply 
Control Activities located in Philadelphia. 
Major General Harry C. Ingles, former 
Chief Signal Officer of the United States 
Army, and director of the RCA Institute, 
discussed the réle of technical education 
in the over-all military preparedness of the 
country, 


Microwave Relay Circuit ; 


Ready for Television ; 


The General Electric Company has a 
1-way microwave radio relay circuit ready 
for commercial television operation be- 
tween New York, N. Y., and Schenectady, 
N. Y., and will extend the circuit to 
Syracuse, N. Y., if these plans are approved 
by the Federal Communications Commis- 
sion. 

The new relay operates in the 2,000- 
megacycle region. Extremely directional, 
the microwaves are beamed from a trans- 
mitter atop the General Electric office 
building at 570 Lexington Avenue, New 


York City, to a relay station on Beacon — 


Mountain 55 miles north of New York. 
From there they travel 55 miles to Round 
Top Mountain where another relay tower 
transmits them 29 miles to the Helderberg 
mountains. Picked up by a third relay 
tower there, the signals are sent 14 miles 


' to the Schenectady terminus. 


At present the microwave relay circuit 
uses separate carriers for the sound and 
picture components of the signal. How- 


_ ever, it is planned to convert the present 


system so as to require use of only one of 
the microwave channels for handling both 
aural“and visual signals. This will be 


done by adding multiplexing equipment 


at the two terminals. Incorporated in 
production equipment, this multiplexing 
equipment greatly would reduce the cost 
of constructing the television relay, as well 
as lower the operating costs of transmitting 
programs. The company has been relay- 
ing television programs from New York 
City for the past seven years on an experi- 
mental basis. 


Stewart, Engineering Index Head, Dies. 
Frank Y. Stewart, president of Engineering 
Index, Inc., a research and annotation 
publishing service at 29 West 39th Street, 
New York, N. Y., died on June 5, 1947, at 
the age of 75. He joined the Engineering 
Index in 1929 and, after serving as vice- 
president and business manager, became 
president last February. He was a mem- 
ber of the American Society of Mechanical 
Engineers. 


ECPD—A Challenge 


‘The Engineers Council for Professional 
Development has released a 16-page 2- 
color brochure celebrating the 15th anni- 
versary of its founding entitled “ECPD—A 
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Challenge.” ‘The booklet covers the his 
tory of the growth and the need for ECPD, 
ECPD’s development, its present projects, 
and its future growth. — Me tt ; a 

Among the interesting items included in 


1 


FCPD 


A CHALLENGE — 


Cover of new ECPD booklet 


the publication is a map indicating the 


influence of ECPD as exerted by the spon- _ 


soring societies of local chapters. Ac-— 
credited schools, accredited programs, and 
student guidance programs are listed. A 


discussion of the need for future engineers _ 


Ge 


also is included. | : 

The booklet is available from the Engi- 
neers Council for Professional Develop- © 
ment, 33 West 39th Street, New York 18 
N. Y., at 25 cents per copy. 


Government Exhibits at Instrument 
Show. Several Government departments 
are preparing exhibits for the Second An- 
nual Instrument Exhibit, sponsored by the 
Instrument Society of America, which 
will be held at the Stevens Hotel, Chicago, 
Ill., September 8-12, 1947. The Army 
Ordnance Department of the United States 
Army, the National Bureau of Standards, 
the Naval Ordnance Laboratories, and 
the United States Weather Bureau, as 
well as some 140 instrument manufac- 
turers, will demonstrate and explain the 


_ latest instrument developments during 


that week. 


Lighting Exposition Award Competition. 
More than 300 entries are expected 
in the Second International Lighting 
Exposition Merit Award Competition ac- 
cording to estimates made by the Merit 
Award Committee. All entries accepted 
by the board of five judges will be awarded 
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Merit Award certificates and will be given 
prominent display at the exposition which 
will be held November 3-7, 1947, at the 
Stevens Hotel in Chicago, Ill. In addi- 
tion, the total cash awards will be $1,200, 
with three $100 awards going to each of the 
following eligible groups: electrical con- 


tractors, electrical wholesalers, architects 


and consulting engineers, and_ utility 
lighting and power men. Those desiring 
to enter the competition should write for 
the official rules book and entry blank to 
the Merit Award Committee, 326 West 
Madison Street, Chicago, Ill. All entries 
must be postmarked not later than mid- 
night, August 31, 1947, to be eligible. 


. 


PEYREIGN ose eo e's 


International Fuel Economy Conference. 
The World Power Conference has 
announced an international fuel economy 
conference to be held September 2-9, 
1947, at The Hague, Netherlands. Sub- 
jects for discussion will be the production, 
distribution, and utilization of fuels of 
all types, with special reference to wartime 
experiences and to developments realized 
since 1939 or now in prospect. Details 
of the program will be available in the 
near future. During recent months re- 
ports on “Fuel Economy Since 1939” have 
been issued by the national committees 
of eight countries. These reports picture 
the wartime fuel situation in considerable 
detail. Inquiries concerning these or other 
publications of the World Power Con- 
ference may be addressed to H. C. Forbes, 
Treasurer and Secretary, Executive Com- 
mittee of the United States National Com- 
mittee, World Power Conference, 4 Irving 
Place, New York 3, N. Y. 


Belgium—Industrial Control Exhibit. An 
Exhibition of Industrial Control is to be 
held August 2 to September 28, 1947, at 
Liége, Belgium. Inquiries may be ad- 
dressed to J. Leonard, Association des 
Ingenieurs, 31 Rue Saint-Gilles, Liége, 
Belgium. : 


Peru—Electronics Exposition. The first 
Radio-Electronics Exposition is to be held 
at Lima, Peru, July 28 to August 17, 
1947, Inquiries should be addressed to 
Ingeniero Jorge Vargas Escalante, Director 
Gerente, Primera Exposicion de Radio- 
Electronica, Casilla 538, Lima, Peru. 


Great Britain—Engineering and Marine 
Exposition. An Engineering and Marine 
Exhibition is to be held in London, August 
28 to September 13, 1947. Inquiries 
‘should be addressed to F. W. Bridges and 
Sons Ltd., Grand Buildings, Trafalgar 
Square, London, W. C. 2, England. 
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IME 100 Years Old. The Institution of 
Mechanical Engineers, London, England, 
marked its 100th anniversary in July. It 
was organized in 1847 under the presi- 
dency of the pioneer locomotive engineer, 
George Stephenson. The institution has 
encouraged advancement of engineering 
science, and has promoted research in 
mechanical engineering by providing grants 
and organizing research committees. It 
has served as a model for many engineering 
organizations including the American 
Society of Mechanical Engineers. Alfred 
Iddles, vice-president and director of the 
Babcock and Wilcox Company of New 
York, and past vice-president of the 
American Society of Mechanical Engi- 
neers; and Doctor A. G. Christie, professor 
of mechanical engineering, Johns Hopkins 
University, Baltimore, Md.; are the two 
official delegates representing the American 
Society of Mechanical Engineers at the 
centenary celebration of the British society. 


IRE Chicago Section Holds Meeting. 
The Chicago Section of the Institute of 
Radio Engineers, at its final 1947 spring 
meeting, elected the following officers for 
the coming year: chairman, Karl Kramer, 
Jensen Manufacturing Company; vice 
chairman, Kenneth Jarvis (M34) consult- 
ing engineer; and secretary-treasurer, Don 
Haines, Hytron Radio Corporation. The 
technical program prior to the business 
meeting featured a paper by W. E. Bloecker 
of the American Telephone and Telegraph 
Company titled “‘Interconnecting Facilities 
for Television Broadcasting.” Both long 
haul and short haul circuits were discussed. 
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Hudson Division ARRL Convention. 
Asbury Park, N. J., is to be the site of the 
Hudson Division ARRL Convention on 
September 26-28, 1947. The convention 
is being sponsored by the Jersey Shore 
Amateur Radio Association and Mon- 
mouth County Amateur Radio Association. 
An extensive program has been planned in- 
cluding several technical talks, a visit to the 
moon radar set at its site in nearby Belmar, 
N. J., and talks on new amateur radio tech- 
niques and equipment. It is expected that 
amateur station K2USA will be on the air at 
the convention hall. Tickets are $3.50 each 
for the three day convention, and $4.00 for 
the banquet (limited to first 500 on ad- 
vance reservation). Tickets may be ob- 
tained from M. Krause, Jr., (W2HKY), 135 
Bridge Street, Red Bank, N. J. 


FM Tested at Canadian Convention. 
The first large scale test of frequency modu- 
lation in Canada was held at Jasper Na- 
tional Park as a feature of the annual con- 
vention of the Canadian Association of 
Broadcasters.at Jasper Park Lodge. The 
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Future Meetings of Other Societies 


American Chemical Society. 112th national meeting, 
September 15-19, 1947, New York, N. Y. 


American Institute of Chemical Engineers. Annual 
meeting, November 9-12, 1947, Detroit, Mich. 


American Institute. of Mining and Metallurgical 


Engineers. Regional meeting, September 29—Octo- 
ber 1, 1947, Denver, Colo. 


American Society of Civil Engineers. Fall meeting. 
October 15-18, 1947, Jacksonville, Fla. 


American Society of Mechanical Engineers. Fall 
meeting, September 1-4, 1947, Salt Lake City, Utah. 


American Society of Tool Engineers, 16th annual 


meeting and tool exhibition, March 15-19, 1948, 
Cleveland, Ohio. 


American Standards Association, Annual mecting, 
October 21-23, 1947, New York, N. Y. 
American Transit Association. Annual convention, 
October 8-10, 1947, Atlantic City, N. Te 


American Welding Society. Annual meeting, 
October 20-24, 1947, Chicago, II. 


Association des Ingénieurs, Centenary congress and 
exhibition, August 30-September 13, 1947, Liége, 
Belgium, 


Association of Iron and Steel Engineers. Annual 
meeting, September 22-25, 1947, Pittsburgh, Pa. 


Canadian Institute of Radio Engineers. Con- 
vention, April 30-May 1, 1948, Toronto, Ontario, 
Canada. 


CIGRE (International Conference on Large Electric 
High-Tension Systems). Biennial meeting, June 24— 
July 3, 1948, Paris, France. 


Conference on Electrical Insulation. Meeting, 
September 24-7, 1947, at the Massachusetts Institute 
of Technology, Cambridge, Mass. } 


\ 


Exposition of Chemical Industries. 21st annual 
exposition, December 1-5, 1947, New York, N. Y. 


i 
Illuminating Engineering Society. Annual con- 
vention, September 15-19, 1947, New Orleans, La. 


Institute of the Aeronautical Sciences. Annual 
meeting, August 7-8, 1947, Los Angeles, Calif. 


Institute of Radio Engineers. West coast IRE con- 
vention, September 24-6, 1947, San Francisco, Calif. 


Instrument Society of America. Second national 
conference, September 8-12, 1947, Chicago, Il. 


International Lighting Exposition and Conference. 
November 3-7, 1947, Chicago, Ill. Sponsored by 
National: Electrical Manufacturers Association. 


International Municipal Signal Association, Inc. 
52d annual meeting, September 29-October 2, 1947, 
Grand Rapids, Mich. 


National Association of Manufacturers. 52d Annual 
Congress of American Industry, December 3-5, 1947, 
New York, N. Y. 


National Electrical Contractors’ Association. 46th 
annual meeting, September 8-10, 1947, San 
Francisco, Calif. 


National Electrical Manufacturers Association. Oc- 
tober 27-31, 1947, Atlantic City, N. J.; winter con- 
vention, March 14-18, 1948, Chicago, Ill. 


National Electronics Conference. November 3-5, 


1947, Chicago, Ill. 


National Machine Tool Builders’ Exhibit. Sep- 
tember 17-26, 1947, Chicago, IIl. 


National Safety Congress and Exposition. 35th an- 
nual meeting, October 6-10, 1947, Chicago, Ill. 


Pacific Chemical Exposition and Pacific Industrial 
Conferences. October 21-28, 1947, San Francisco, 
Calif. 


Refrigeration Equipment Manufacturers Associa- 
tion. All-Industry Refrigerating and Air-Condition- 
ing Exposition. January 26-29, 1948, Cleveland, 
Ohio. 
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members all seemed impressed with fre- 
quency modulation as a new medium of 
broadcasting and probably have learned a 
great deal from the week’s experiment. 
Various companies interested in the manu- 
facture of radio equipment co-operated in 
putting on the test with staffs from Calgary 
and Edmonton. 


RMA Expands Industry Services 
at 23d Annual Convention 


Expanded industry services to help radio 
manufacturers readjust their operations to 
postwar conditions were authorized by the 
new RMA board of directors today at the 
concluding business session of the 23d an- 


nual Radio Manufacturers Association con- 


vention held in Chicago, [ll., June 10-12, 
1947. Among the new services authorized 
was the expansion and modernization of 
statistical services to cover the movement of 
radio and television receivers to distribution 
channels and their retail sales. A special 
committee was appointed to set up the ma- 
chinery by which a monthly panel survey 
of the movement of sale of radio sets can be 
made. This committee also was author- 
ized to work out improvements in the re- 
ports on radio set production. 

Max F. Balcom, vice-president and treas- 
urer of Sylvania Electric Products Inc., 
Emporium, Pa., was elected president of 
the association; R. E. Carlson, vice-presi- 


dent of Tung-Sol Lamp Works, Newark, 


N. J., and W. J. Barkley, executive vice- 
president of the Collins Radio Company, 
Cedar Rapids, Iowa, were elected vice- 
presidents; Leslie Muter of the Muter 
Company, Chicago, IIl., was re-elected 
treasurer; and Doctor W. R. G. Baker, 
vice-president of General Electric Com- 
pany, Syracuse, N. Y., was reappointed 
director of the RMA engineering depart- 
ment. 

The three day convention was concluded 
_ with a banquet attended by nearly 800 
industry leaders and their guests. David 
Sarnoff, president of the Radio Corpora- 
tion of America, predicted tremendous de- 
velopments in radio, television, and elec- 
tronics in an address titled “‘The Outlook 
for the Radio Industry”. 

Membership in the association reached 
its highest peak of 347 members at the 23d 
convention with the admission of 12 new 
member companies. 


Corrosion Committee Holds 
Ninth Annual Meeting 


The American Co-ordinating Committee 
on Corrosion held its ninth annual meeting 
in Chicago, Ill., April 8, 1947. The ob- 
jectives of this organization are 


1. The collection of information regarding research 
_ prcgrams in the field cf corrosion. 


2. The dissemination of this information through a 
directory or in answer to individual inquiries. 


3. The conduct of surveys on the status of corrosion 
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research in various fields, to recommend to interested 
societies or to the scientific profession the desirability 
of further studies in any particular field. 


4. Co-operation with other organizations in the 
United States and in foreign countries as the means 
for interchanging information on corrosion. 


One of the most important single contri- 
butions which the committee has made is 


the circularization of American technolo- 


gists to determine the real extent of full- 
time interest in corrosion problems. It 
made available a check list of engineers and 
technologists in specialized fields of corro- 
sion work in a directory which lists more 
than 500 individuals. 


A glossary of standard terms and symbols 


has been prepared in co-operation with the 
electrochemical society and will appear in 
the Corrosion Handbook soon to be pub- 
lished under the auspices of the Electro- 
chemical Society’s corrosion division. 

The AIEE is taking an active part in the 
work of the committee, being represented 
by H. S. Phelps (M’45) and J. M. Stand- 
ring, jr., (A’40). About 23 technical and 
research organizations are represented on 
the committee. 


ASQC Holds First Annual Convention. 
The American Society for Quality Control 
held its first annual convention in Chicago, 
Ill., June 5-6, 1947, in conjunction with the 
second Midwest Quality Control Confer- 
ence. In some 35 clinical sessions, stories 
of the application of quality control princi- 
ples to fields ranging from inventory control 
to ammunition were presented. About 30 
exhibitors demonstrated the value of their 
equipment as aids to the quality control 
operator, 
include: president, George D. Edward, 
director of quality assurance, Bell Tele- 
phone Laboratories, New York, N. Y.; 
vice-president, Andrew I. Peterson, manager, 
quality control department, Radio Cor- 
poration of America, RCA Victor Division, 
Camden, N. J.; executive secretary, Ralph E. 
Wareham, National Photocolor Corpora- 
tion; and treasurer, Alfred L. Davis, Roch- 
ester Institute of Technology, Rochester, 
N. Y. Several talks on the relationship 
between management and quality control 
also were delivered. 


JOINT ACTIVITIES 


Report Nearing Completion 
on Engineering Profession Survey 


The Engineers Joint Council has author- 
ized publication of the report on the 
survey of the engineering profession, upon 
advice of Colonel William N. Carey, 


executive secretary, American Society of | 


Civil Engineers, chairman of the Engineers 
Joint Council committee on the survey of 
the engineering profession, that the manu- 
script practically is completed. 
Committee work on the survey first was 
started in 1945. Last August, copies of 
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2. To obtain reliable data from which valid findings 


The officers of this organization 


the years 1939, 1943, and 1946. 


duplicated mailing I list of the United States 
resident _ Sesion Ni of the six national 


Engineers, AIEE, pose “Ingtitntd 
Miningand MetallurgicalEngineers, Ame 
can Society of Civil Engineers, and Ameri-— 
can Society of Mechanical Engineers 

which make a the council ; bas 


pavtiniiekinn in oe project i: invitai 
of the council. Co-operation by the 
Bureau of Labor Statistics, United States 
Department of Labor, was obtained fi 
utilization of the department’s mechanical — 
tabulation equipment. The tabulations — 
furnish the statistical basis for the report, 
which its author, Andrew Fraser, the com- 
mittee’s consultant, has titled, ‘““The Engi- 
neering Profession in Transition.” { 
Principle objectives of the questionnaire 
were 


1 To determine the general impact of World War 
II on the engineering proleaice, in os period 1939 q 
through 1946. 


7 
> 


could be derived to predict the activity pattern of the 
profession subsequent to the year 1946. 


3. To determine if the war’s upheaval had changed — 
materially the pattern cf professional activities, educa- 
tional background, and earnings from those which 
existed in the years prior to 1939. \ 


The report is a statistical analysis of — 
economic factors as they are shown to affect 
the individual professional engineers-who 
answered the questionnaire. . Basic factors 
analyzed are age, sex, year of entering pro- — 
fession, educational level, and veteran’ igi 
status. Also covered are factors affecting — 
engineer employment and earning ca- — 
pacity, among which are geographical — 
location, general field of employment, in- 
dustrial field, and occupational status. 
Comparisons cover three significant years, 
before, during, and after World War II— ~ 


Because the survey questionnaire was — 
confined to members of the six principal — 
national professional engineering societies, 
the committee believed that for the first 
time there has been produced a survey 
which directly covers the engineering pro- — 
fession in the United States, and which is 
restricted solely to persons known to be 
qualified members of that profession. 


RESEARCH ees ene 


Industrial Research Institute 
Holds Annual Meeting 


The Industrial Research Institute, a 
nonprofit organization for the promotion of 
improved management in industrial re- _ 
search, held its ninth annual meeting on 
June5-6, 1947,in Swampscott, Mass. N. A. 
Shepard, chemical director of American . 
Cyanamid Company, was elected presi- 
dent, and E, W. Engstrom, vice-president 
in chares of research of the RCA Labora- 
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tories, vice-president for the ensuing year. 
Doctor Charles Allen Thomas, executive 
vice-president, Monsanto Chemical Com- 
pany, was presented the Industrial Re- 
search Institute Medal for his pioneering 
and inspiring leadership in the develop- 
ment of the American industrial research 
system. Doctor Karl T. Compton, presi- 
dent, Massachusetts Institute of Tech- 
nology, Cambridge, addressed the In- 
stitute on the subject of tilling the soil for 
the industrial research crop. Among the 
other features of the meeting were two 
panel discussions. One, on the subject of 
what has been done or what might be done 
to develop better methods of selecting 
industrial research workers, was led by four 
industrial psychologists. The other panel, 
made up of management consultants, pre- 
sented its views on such topics as the func- 
tion and place of research in an industrial 
organization, effective management -tech- 
niques, and the trend toward increasing 
responsibility for the research executive 
in shaping company management policy. 
An inspection tour of the research labora- 
tories of Massachusetts Institute of Tech- 
nology was included on the program. 
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Program Proposed for 
‘Fuel Economy Research 


A proposed long-range program of co- 
operative research in-engineering between 
the petroleum and automotive industries 
which would lead to greater fuel economy 
in motor vehicle operation was outlined 
by C. F. Kettering (F’14), General Motors’ 
vice-president in charge of research, at 


the summer meeting of the Society of Auto- ° 


motive Engineers, held at French Lick, 
Ind., June 1-6, 1947. Mr. Kettering 
said that high compression engines giving 
from 33 to 40 per cent higher economy 
than today’s automobile engines have 
been running cars in the Detroit and 
Dayton areas since last November. His 
paper, “More Efficient Utilization of 
Fuel,” is a progress report on work carried 
on by the General Motors Research 
Laboratories over a generation on engine 
and gasoline research in which a series of 
experiments point the way for future 
improvements in the automobile through 
co-operation between the petroleum and 
automobile industries. 

He described experiments on a single 
cylinder engine using as high as a 15-to-1 
compression ratio. Experiments on a 
6-cylinder car engine of 12.5 to 1 followed 
the elementary single cylinder test. These 
pressures are reached today only in Diesel 
engines. Drawing from Diesel design and 
a large amount of mechanical design in 
many fields, an engine was built which gave 
smooth operation in an automobile chassis. 

These engines and fuel development are 
in the laboratory stage and how soon they 
can be incorporated in an automobile will 
depend upon a large amount of develop- 
ment by both the automobile and pe- 
troleum industries working toward a 
common goal. 
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New York Utility 
Wins Charles A. Coffin Award 


The annual Charles A. Coffin Award 
by the General Electric Company to a 
public utility for outstanding public service 
and benefit to American industry was 
presented to the New York State Electric 
and Gas Corporation at the annual 
meeting of the Edison Electric Institute, 
at Atlantic City, N. J., June 4, 1947. The 
award comprises a gold medal and $1,000 
presented to the recipient employees 
benefit or similar fund. 

The 1947 winner received the award 
for the development of the Jennison steam 
station, using fuel which heretofore had 
been considered of little value, to give a 
low-cost production of electricity, and for 
excellent progress in rural electrification. 
Presentation of the award to public utilities 
was suspended during the war with the 
exception that in 1944 the entire electric 
light and power industry was cited in 
recognition of the general excellence of 
the industry’s contribution to the war 


_ effort. 


Students Win NEMA Electric Arc Weld- 
ing Prizes. Ronald Wishart, Jr., a 
chemical engineering senior at Rensselaer 
Polytechnic Institute, Troy, N. Y., won 
the $500 National Electrical Manufac- 
turers Association’s Electric Arc Welding 
prize for the best history of the electric 
are welding industry entitled “‘The Arc 
Triumphs.” According to the rules of 
the contest only one prize of $500 was 
to have been given. However, another 
manuscript, submitted by Henry Wilenius 
of Wayne University, Detroit, Mich., 
who is majoring in mechanical engineer- 
ing, merited a special award of $200 in 
the opinion of the judges. 


Colorado Line Crew Wins 
Claude L. Matthews Valor Award 


A 12-man line crew of the Public Service 
Company of Colorado has been awarded 
the 1946 Claude L. Matthews Valor 
Award, which was established to honor 
acts of devotion to duty wherein extra- 
ordinary courage has been exercised in 
efforts to maintain important electric 
service or to restore service in the shortest 
possible time. The men are E. V. Stuart, 
line superintendent; Eldin G. Larsen, 
assistant line superintendent; Glen C. 
Farnsworth; Sam. C. Phillips; A. J. 
E.. D. O’Connor; Ernie 
Richey; E. L. Noland; G. E. Atkinson; 
T. G. Johnson; Harry O. McIntosh; 
and S. M. Stroebeck. 

During a 13-day blizzard in January 
1946, this group of men averted imminent 
destruction of an isolated section of one of 
the company’s major 110,000-volt trans- 
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mission circuits, thereby saving property 
and preserving service to an important area 
of the population. The award was pre- 
sented at the annual meeting of the Edison 
Electric Institute in Atlantic City, N. J., 
June 4, 1947. 


Russian Engineer Honored by ASCE 
Section. Nikolai D. Bassov, Union of 
Socialist Soviet Republics member of 
the Board of Design of the United Nations 
permanent headquarters, was honored at 
a luncheon given by the Metropolitan 
section of the American Society of Civil 
Engineers at the University Club, New 
York, N. Y., June 12, 1947. About 40 
leading engineers in the city attended. 
Mr. Bassov is the only engineer on the 
Board of Design, all the other representa- 
tives of the various nations being archi- 
tects. Colonel Max Abramovitz, Deputy 
Director of the Board of Design and a 
member of the architectural firm of 
Harison and Abramovitz, paid tribute to 
the guest of honor and his professional 
attainments. Mr. Bassov responded in an 
informal address. 


G. L. Beers Receives Honorary Degree. 
George L. Beers, assistant director of 
engineering of the RCA Victor Division, 
Radio Corporation of America, received 
the honorary degree of doctor of science 
from Gettysburg College, Gettysburg, Pa., 
at the institution’s 115th commence- 
ment exercises. Mr. Beers has been asso- 
ciated with the company for nearly 26 
years. He is well known in radio circles 
as a frequent contributor to technical 
periodicals and books. 


AWS Undergraduate Award 


Winners Announced 


John W. Price, Jr., of Rose Polytechnic 
Institute, Terre Haute, Ind., and Howard 
Sanders, of Cornell University, Ithaca, 
N. Y., have been selected as winners of 
the $200 first prize and $150 second prize, 
respectively, in the 1947 A. F. Davis 
Undergraduate Welding Award. Spon- 
sored by A. F. Davis, vice-president and 
secretary of the Lincoln Electric Company, 
the award is an annual event of the 
American Welding Society. 

‘*Atomic-Hydrogen Arc Welding” was 
the subject of Mr. Price’s paper, published 
in the March 1947 issue of the Rose Technic. 
Mr. Sanders’ article, “Welders in Diving 
Suits,’ appeared in the March 1947 issue 
of the Cornell Engineer. Each of these 
undergraduate magazines also will receive 
awards of $200 and $150 respectively for 
being the publications in which the prize 


_ winning articles were printed. Although 


the subject matter may be on any phase or 
any type of welding or its application to 
design and construction, the articles must 
be published during the preceding year 
in an undergraduate magazine or paper 
to be considered for the prizes. 
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LETTERS TO THE EDITOR 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of opinion 
dealing with published articles, technical papers 


or other subjects of general professional interest. ‘ 


While endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject them 
entirely. Statements in letters are expressly under- 


Status of the Engineer 
To the Editor: 


While we were in Indianapolis last sum- 
mer there was considerable commotion 
about the status of the engineer. A num- 
ber of articles and discussions have been 
printed in various magazines before and 
since that time. The other day it occur- 
red to me that the engineer is just beating 
around the bush in trying to improve his 
status. 5 

The past several years have brought con- 
siderable discussion in engineering circles 
concerning the status of the so-called pro- 
fessional engineer. First, there is some 
question as to what a professional engineer 


_- might be. The definition of a professional 


engineer, or what he might be, to this ex- 
tent is beside the point, since much of the 
discussion has concerned itself about why 
an engineer should or should not be sub- 
jected to joining a labor organization, or 
perhaps better, why the Wagner Labor Act 
should have anything to do about an 
engineer’s status. 

An engineer always has been understood 
to be one who tries to determine why cer- 

tain problems occur . . . and he applies all 
of his energy and talent to find asolution.. . 
- There is some question as to whether or not 
“engineers have applied this principle in 
determining how to solve the present status 
of an engineer in the engineering profes- 
sion. Reference seems always to be made 
to the legal profession or to the medical 
profession. This may or may not be good 
reference. If reference is made to such 
organizations, perhaps the engineer should 
analyze the status of operation of such 
organizations and apply it to his own field. 

Most everyone knows that any manu- 
facturing concern, any power company, 
telephone company, or other public utility 
credits its standing, its service, and its suc- 
cess to the talent, ingenuity, foresight, and 
economical operation ofits engineers. The 
engineering organization is the one out- 
standing group of any such company that 
makes the profits and sees that the services 
are not only continuous but the best that 
engineering talent can provide.: 

In looking. over the entire picture, it 
seems that the engineers’ problem is in the 
hands of the engineers. Any legal action, 
any registration, or other operations of 
that kind are just jumping over the real 
problem and trying to dodge the entire 
question concerning the status of the 
engineer. The Wagner Act so far has not 
applied to men who receive a salary above 
a certain limit. It therefore is logical to 
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stood to be made by the writers. Publication here 
in no wise constitutes endorsement or recognition 
by the AIEE, All letters submitted for publication 
should be typewritten, double-spaced, not carbon 


copies. Any illustrations should be submitted in — 


duplicate, one copy an inked drawing without 
lettering, the other lettered, Captions should be 
supplied for all illustrations. ' 


assume that if engineers are paid a small 


~ amount more, the Wagner Act would not 
apply. That difference in pay automati- . 


cally would put the engineer in a class of 
his own and therefore no legal action 
would be required to keep him out of the 
jurisdiction of the Wagner Act. 

In looking over the status of engineers 
in all large companies, it seems that the 
man who does engineering work does not 
have a salary comparable to that of men of 
other professions in the same company. 
This statement does not apply to those 
men who are graduate engineers but are 
now in executive positions and therefore 
do not work as actual engineers in the so- 
called engineering field. In most such 
companies, the pay of the highest rated 
engineer that does engineering work may 


range between $10,000-$15,000 a year 


while at the same time the highest paid 
legal talent in the same company will be 
paid at least twice such figures. This dif- 
ference is the engineer’s fault. 

The engineer has been so trained and 
has operated many years so as to get the 
best job done at the least cost. Apparently 
he has applied these same tactics to him- 
self. If there was ever a profession that 
undersold itself, it is the engineering profes- 
sion. Many of these high ranking engi- 
neers justly decided that $10,000—$15,000 a 
year is a sufficient salary for the work they 
do. That is readily agreed from a stand- 
point of an engineer’s way of doing a job. 
From the professional engineer’s point of 
view, this is very shortsighted. This engi- 
neer apparently does not realize that when 
he limits his salary to $15,000 a year when 
he could actually get $30,000 a year for 
the same work, he just about has cut the 
salary of every engineer under him 50 per 
cent. Our system is such that salaries are 
graded down from the top man. Thatisa 
good system, but when the top man does 
not take or insist on getting the highest 
salary the job can carry, he is a detriment 
to every engineer in the engineering pro- 


_ fession. 


We as engineers are willing to take young 
graduates from college, put them to work, 
and pay them measly salaries that are not 
even as much or not any more than those of 
ordinary laborers. Not only that, after 
laborers have done such ordinary work 
for a period of a few months their pay 
is increased and, as soon as they reach a 
proficiency of a rating that is termed skilled 
labor, their pay is considerably higher than 
that which most companies see fit to pay 
graduate engineers. 

Engineers do not need to organize; they 
need not necessarily become registered engi- 
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- professional groups. The whole prob 


' engineer, readily can solve the proble 


* we have 


neers, but the top engineers must get to 
gether, look at the problem from an engi- 
neering standpoint, and determine the cause 
of the present status of the professional e 
neer. Once that cause is determined, a 
engineers certainly can determine it, | 
engineer will have any problem in corr 
ing the difficulty, and engineers in 
future need not worry about their stan 
in the community in which they liv 
their standing beside the other so-cal 


is in our hands and we need not go to sta 
legislatures, registration groups, or to 
National Government for any help at t 
Our top engineers, with a little considera- 
tion of what they went through to get to the 
top and the conclusion not to undersell the — 


e 
Cy 


It seems regrettable, in looking over 
things engineers have done, that the 
ture sums up in this way. The ea 
controls the operation and destiny of tl 
whole country in time of peace as well 
in time of war, yet has practically no co 
trol, or at least has not applied any contr< 
to his own destiny. 


Wan 


A. W. RAUTH (Mat), 
(Secretary-treasurer, Michigan Section; Consumers 
Power Company, Jackson, Mich.) — 


: 


Flux Linkage _ on 
To the Editor: has ws ~ 
The principle of constant flux linkage 
is well explained in Johnson’s “Math 
matical and Physical Principles of E: 
neering Analysis.” Briefly stated, al 
with its analogies taken from mechani 


LI (before) =LI (after) Lote 
constant flux linkage | 
MV (before) = MV (after) ag 
translational collision 
Jw (before) =Jw (after) , 


rotational collision — 


The last two generally will be identified 
as the constant momentum law. To this — 
I would like to add a fourth principle from __ 
electrostatics, that is, ; ‘ 


CE (before) =CE (after) 

or ‘ 

Q (before) =Q (after) R 
The principle of duality may provide 5 


persuasion if not logic for this development, _ 
thus, o 


L J=tLI 

a 
Dual Dual 

+ 4 , 

C E=CE 


The principle may be tested by a few _ 
examples. jes ; a 
Suppose a 20-microfarad capacitor to 
be charged to 110 volts and then con- 
nected to a 10-microfarad capacitor, _ 
What will be the final voltage and energy 
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‘ 


before, after, and lost at the switch? This 
problem may be paraphrased easily, 
thus: suppose a 20-pound weight to be 


_ moving at 110 feet per second and then to 


collide with a 10-pound weight. What 


will be the final velocity and energy 


before, after, and lost in heat, assuming no 
rebound? 


Q (before) =20X110 microcoulombs 
| . =2,200 
Q (after) =20E+10E=2,200 
E=73.3 


1 
Energy Retore = 20x (110)2 
=121,000x10-6 
1 
Energy ena ex (73.3)?+ 


1 , 
} 36 10X (73.3)? = 80,550 X10-* 


Energy lost=40,45010-6 
Similarly with the momentum problem 
MV (before) =20110 


MV (after) =(20+10)V 


1 
V= Ae feet per second 


Similarly a trace of the energies may 
be made. 

Suppose a 20-microfarad capacitor to 
be charged to 220 volts and a 10-micro- 
farad capacitor to be charged to 110 volts 
and then the two are connected in series 
opposition and conjunction. To what 
voltages will the capacitors settle down? 

Plus terminals connected together, 


Q (before) =20X220+-10X110 
; =5,500 microcoulombs 
Q (after) =5500=20F+10E 
E=183.3 


Plus terminals connected to minus 
terminals, j 
Q (before) =20X220—10X110 
= 3,300 microcoulombs 
Q (after) = 3,300 =20£+-10E 
3 £=110 
An energy balance may be made here, 
just as in the first example. 
L. A. DOGGETT (F 736) 
(Professor of electrical engineering, The Pennsylvania 


State College, State College) - 


Reorientation in 
Engineering Curricula 


To the Editor: 


In a recent issue (EE, Feb ’47, pp 272-13) 
a letter to the editor appeared by M. M. 
Samuels on the need of reorientation in the 
engineering curricula, The letter gave a 
brief but excellent analysis of the various 
schools of thought on engineering educa- 
tion, classifying them as universalist, spe- 
cialist, and fundamentalist. Itis interesting 
to note that these classifications are not 
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necessarily incompatible. The universal- 
ist, who believes in an extremely broad gen- 


eral educational background, probably 


would not object to specialization in addi- 
tion to this general education. The spe- 
cialist, who advocates a narrow expertness 
in a single field, would not be likely to dis- 
approve of the additional presence of some 
general education. Neither would the 
fundamentalist object to specialization— 
provided, of course, the fundamental prin- 
ciples were fulfilled first. 

A logical compromise would be a com- 
bination of all three of these—and that is 
what the engineering schools have tried to 
do. The modern electrical engineering 
curricula consists of the fundamental 
courses of physics, chemistry, mechanics, 
and mathematics. The general educational 
subjects, or humanistic subjects, are psy- 
chology, history, English, and economics. 
The specialization is found in electrical 
machinery and electronics. 

This basic curricula, which, in one form 
or another, is almost standard in all elec- 
trical engineering schools, has been severely 
attacked and defended ever since formal 
electrical engineering education made its 
debut in our universities some 50 years ago. 

_The attacks have been on precisely the 
same bases that Mr. Samuels describes. 
The curricula is either not broad enough 
in general education (universalist), or it is 
too broad (specialist), or it is not funda- 
mental enough (fundamentalist). Quite 
naturally, the engineering schools, there- 


_fore, have clung to the middle of the road 


and compromised. 

If the colleges had attempted to satisfy 
each viewpoint thoroughly, they would 
have had to institute a six to eight year pro- 
gram, similar to that given to law and 
medical students. Neither industry, stu- 
dents, nor faculties yet have shown their 
willingness to accept such a rigorous train- 
ing. However, if we are going to adhere to 
the present four year curriculum, we must 
make a compromise, Engineering curric- 
ula almost without exception already are 
crowded to capacity. Any further increase 
in subject matter necessarily must result in 
a decrease in the efficiency and morale of 
the students. 

Where then shall we limit our curricula? 
The fundamentalist will say, discard every- 
thing except the basic sciences. The spe- 
cialist will maintain that thorough training 
in a narrow field is sufficient to make him 
an engineer. The universalist will argue 
for restriction to solely humanistic sub- 
jects. However, any of these will give a 
“narrow” training. The engineering stu- 
dent must know his fundamentals, but he 
also must have a general cultural education, 
and he must be sufficiently acquainted with 
the field he is about to enter to understand 
its peculiarities. 

The fundamentals are basic to the engi- 
neering profession. All work that the stu- 


dent ever will develop will be based on, 
these fundamentals. An engineer deficient — 


in knowledge of fundamentals will find it 
extremely difficult to adjust himself to a 
new field of work. However, a few tech- 
nically specialized subjects also are needed, 
for there the students learn to apply the 
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fundamentals. The engineering profession 


is necessarily one of specialization. Why 
not train students how to cope with special 
problems as they will arise in industry? 
The fundamentals cannot do that by them- 
selves. Mere possession of a tool is not 
enough—the student also must know how 
to apply it, its usefulness, and its limitations. 

General education is necessary to pre- 
pare the students to take their place as re- 
sponsible citizens in their community. 
Possibly, though this is not to be construed 
as an excuse, if the high schools were more 
thorough in this phase of education, it 
would ease the responsibility of our colleges 
and universities. 

There is no necessity to discuss the details 
of this subject. The basic fact, however, is 
that the engineering curricula cannot be 
limited to a single point of view. Un- 
questionably, there is much opportunity 
for improvement, and the articles published _ 
each month in the Journal of Engineering 
Education and other magazines show that 
the universities and industry are not oblivi- 
ous to this fact. Educational institutions 
are always somewhat conservative; how- 
ever, when one considers the almost over- 
burdening responsibility they carry in pre- 
paring youth as engineers and citizens, a 
little conservatism is an asset rather than a 
disadvantage. 


H. W. FRIEDMANN 
(Columbia University, New York, N. Y.) 


To the Edttor: 


I would like to record a word of hearty 
approval of the ideas expressed in Professor 
Ryder’s recent article (EE, June °47, pp 
535-7). . 

It seems to me that the expansion of th 
college time of engineers in general to in- 
clude more cultural and general education 


subjects is one of the outstanding problems 


in engineering education today. Professor 
Ryder’s approach to this is an extremely — 
sound one. If I were to make any com- 
ment at all about the suggestion, it would be 
that the curriculum might be extended to 
six years instead of five with profit. On 
the whole, however, the proposed plan is a 
progressive one, in contrast to the “do- 
nothing” attitude of some engineering 
schools in the face of mounting evidence 
that engineers tend to be too specialized 
and narrow. Itis the exact antithesis of the 
article by Dean Langsdorf (F’12), which 
appeared about a year ago, and concerning 
which I expressed the following senti- 
ments. i : 
Professor Langsdorf’s address (HE, June 
46, pp 251-4), set forth, it seemed to me, a © 
dangerous thesis for the profession to 
espouse. At the same time that the Insti- 
tute and other major engineering societies 
are concerned with plans for consolidating, 
or at least re-emphasizing, the standing of 
the engineer in the community, there 
should be careful consideration given to 
means by which new members, entering the 
profession, may be more broadly equipped 
to merit that respect to which they aspire. 
An engineering degree alone only as- 
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sures the holder that hé has learned the ~ 


technical essentials of his profession. The 
holder may be the narrowest sort of drudge, 
with that lack of background and broad 
knowledge of human history, behavior, and 
thought which is at the root of the present 
low estate to: which the profession has de- 
clined. Such an individual scarcely can be 
called a professional man. He has a certifi- 


cate which indicates that he has completed — 


an initial apprenticeship in his craft. And 
he is thus fair game for regimentation, 
unionization, and all the other activities 
which grow among those of limited scope, 
background, and vision. 

The engineering profession needs. more 
men who enter their professional training 
with sufficient maturity to appreciate their 
opportunities to benefit mankind and their 
responsibilities as citizens in the world. 
Adult education after leaving engineering 
school or during summer vacations will not 
provide this. Such instruction will be con- 
sidered only as something to be endured, 
and will evoke little of the interest and in- 
spiration which real teaching of cultural 
subjects should bring out. 


A number of engineering schools already 


have required a college degree for admis- 
sion. This means six or seven years from 
high school graduation before the embryo 
engineer starts to work at his profession. 
And there is time, in such a curriculum, to 
turn out a really well-educated engineer 
and citizen. Other professions do it. 
Why are engineering educators so afraid of 
lengthening the course of study? They 
certainly should be under no compulsion 


to turn out large quantities of engineers for. 


industry on a mass-production basis. 
Industry would be better served by fewer, 
more mature, engineers who also are pre- 
pared by backeround and broad training 
to assume their rightful place in the com- 
munity and in an honored and honorable 
profession. 


EDWIN FLEISCHMANN (M’29) 
(Consulting engineer, Palo Alto, Calif.) 


NEW BOOKS eee 


The fallowing new books are among those recently 
received at the Engineering Societies Library. 
Unless otherwise specified, books listed have been 
presented by the publishers. The Institute as- 
sumes no responsibility for statements made in the 
following summaries, information for which is taken 
from the prefaces of the books in question. 


ANTENNAE, AN INTRODUCTION TO THEIR 


THEORY. By J. Aharoni. Clarendon Press, 
. Oxford, England; Oxford University Press, New 
York, N. Y., 1946. 265 pages, diagrams, charts, 


tables, 91/2 by 6 inches, cloth, $8.50. The object of 
an antenna theory is for the determination of the 
type of antenna required to produce a specified field 
distribution. This book gives a comprehensive 
account of the mathematical developments in calcu- 
lating these aspects of the properties of antennae. 
The three sections deal respectively with boundary- 
value problems, antennae and integral equations, 
and antennae as wave guides. 


COURSE IN ELECTRICAL ENGINEERING, 
VOLUME 2. ALTERNATING CURRENTS. 
By C. L. Dawes. Fourth edition. McGraw-Hill 
Book Company, New York, N. Y., and London, 
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- capacitance, and resonance, 


England, 1947. 708 pages, illustrated, diagrams, 
charts, tables, 91/, by 6 inches, cloth, $5. This 
standard text devotes the first two chapters to the 
development of the fundamental laws of alternating 
currents and a-c circuits. Subsequent chapters con- 
sider the application of these fundamental laws to 
measurements, to polyphase circuits, to machinery, 
and to power transmission. The last two chapters 
deal with electron tubes and rectifiers. Throughout 
the book the emphasis is on the fundamental phe- 
nomena. All material has been revised to cover the 
advances of the past 12 years, and some 500 new 
problems have been added. 


DIFFRACTION OF X-RAYS AND ELECTRONS 
BY FREE MOLECULES. By M. H. Pirenne. 
University Press, Cambridge, England; Macmillan 
Company, New York, N. Y., 1946. 160 pages, illus- 
trated, diagrams, tables, 8%/s by 51/2 inches, cloth, 


$3. This monograph is intended primarily to give — 


an account of the theoretical basis of the study of 
X-ray diffraction by gases and of the information it 
has yielded about the structure of atoms and mole- 
cules, Consideration is also given to the diffraction 


' of fast electrons by gases, the scattering of X rays by 


atoms in crystals, and the diffraction of X rays by 
liquids. A complete bibliography has been attempted 


‘of the original literature on X-ray diffraction by gases 


with some significant references on diffraction by 
euatas 


ELEMENTS OF RADIO. By C. I. Hellman, 
Second edition. D. Van Nostrand Company, New 
York, N. Y., 1946. 324 pages, illustrated, diagrams, 
charts, tables, 91/, by 6 inches, cloth, $2.40. Pro- 
vides for the beginner a thorough, understandable 
foundation in the principles of radio. The early 
chapters review in detail general electrical theory, 
alternating currents, and the properties of inductance, 
Electror. tubes, oscilla- 
tors, transmitters, receivers, antennae, and power 
supplies are described, with answers to specific ques- 
tions. The last two chapters contain brief discussions 


of the cathode-ray oscilloscope and such electronic 


applications as frequency modulation, television, and 
radar. 


ELECTRONIG CONTROL HANDBOOK. By 
R. R. Batcher and W. Moulic. Caldwell-Clements, 
Inc., New York, N. Y., 1946. 344 pages, illustrated, 
diagrams, charts, tables, 9 by 53/4 inches, leatherette, 
$4.50. The electrical and electronic principles em- 
ployed in automatic control and regulation services 
are discussed in detail with emphasis on the versa- 
tility of electronic systems. Following the opening 
section, which gives the basic -elements of control, 
separate sections are devoted to the three main parts 
of a control system: the conversion element (dis- 
placement, pressure, temperature, and so forth) 
which activates the electronic circuit; the electronic 
modification circuit itself (amplifiers, oscillators, 
bridges, and so forth); and the activation or correc- 
tion element which produces the required change. 
The final section describes specific control applica- 
tions, 


ELECTRONICS FOR INDUSTRY. By W. L 
Bendz with the assistance of C, A. Scarlott. John 
Wiley and Sons, New York, N, Y.; Chapman & 
Hall, London, England, 1947. 501 pages, illus- 
trated, diagrams, charts, tables, 81/2 by 6 inches, 
cloth, $5. This book provides a practical, non- 


mathematical explanation of the fundamentals of 


electronics for engineers. It covers the types and 
functions of electronic tubes; the principles and 
operation of rectifiers, amplifiers, and oscillators; 
basic control circuits; and the application of high 
frequency for induction and dielectric heating. Em- 


phasis is placed on the explanation of principles as _ 


applied to industrial equipment, 


INDUSTRIAL HIGH VOLTAGE DISTRIBU- 
TION AND PUBLIC SUPPLY. By E. J. Barrows. 
Sir Isaac Pitman and Sons, Ltd., London, England, 
1946. 126 pages, diagrams, tables, 83/4 by 51/ 2 inches, 
cloth, 15s. The elements of electric transmission and 
distribution are presented for the works engineer who 
must establish an effective electric system for his 
plant. With a minimum of mathematics, examples 
are given of layouts showing transmission from power 
stations and the internal distribution in large indus- 
trial plants, as well as considerable detailed calcula- 
tion concerning electric apparatus such as generators, 
switchgear, transformers, and cables, Operation 
principles are emphasized. ; 
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and measuring apparatus; 
tion” starts with a brief chapter on wo ae 

and continues with detailed instructions for the b 
ing of various types of ‘equipment; “General” 


ae io contenant with current prac 
section of short wave equipment is appended. 


ind 


RESISTANCE WELDING MANUAL ( wiseadl 
Edition). Published by Resistance Wel ler M: 
facturers’ Association, Philadelphia, Pa., 1946. | 
pages, illustrated, diagrams, charts, tabl s 
58/4 inches, cloth, $3. The introductory 


characteristics of various ee Me metal 
considered separately in Section III, wi 
on how these characteristics affect weld 
Mechanical and electrical characteristi 
machines are also covered in this section. 
new in this revised edition deal with inspection, 
ing, and quality control, and with maintenance of — 
equipment. Useful data tables and a glossary are 

appended. 7 j 


of interest to readers of “Electrical pate ch 
All inquiries should be addressed to the issuer! 


~ 


of Electron Tubes, Publication Num 
502. A joint RMA-NEMA stand 
oe Pe the eae eepakes. 


Publication Number 503. A joint 
NEMA standard formulated by the Je 
Electron Tube Engineering pap 8/2. 
by 11 inches, 5 pages, 50 cents. eS cor 


, 5 
Basic Radio Propagation Predictions for 
August 1947, Three Months in ‘Advance, 
CRPL-D33. A National: Bureau of 


Standards publication. Superintendent of — 


Documents, Government Printing Office. 
Washington 25, D. C., 15 cents. J és oe 


Off-the-Job Accidents and You. Ad 
pocket-sized booklet for industrial and office _ 
workers which warns against off- the-job, 
accidents. National Conservation Bu 
Accident Prevention Division of the Assc 
ciation of Casulty and Surety Snr 

60 John Street, New York 7, N.Y. ie 


Depreciation Policy aid the Post-War 
Price Level. Machinery and Allied — 
Products Institute, 120 South La Salle 
Street, Chicago 3, Ill., 6 by 9 inches, 22 


pages, 25 cents. = 
4s 


A Guide to the Literature on the History 4 
of Engineering. A classified bibliography _ 
of works available in the Cooper Union : 
Library, compiled by that organization. 
Librarian, The Cooper Union Library, 

Cooper Square, New York, N. Y., 7 b 100 
inches, 50 pages. by 
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